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OCTOBER 7, 1982 
CHAIRWOMAN SALLY TANNER: Our hearing this morning is 
concerned with the health and environmental effects of ground-
water contamination and strategies for the monitoring and clean-
up of contaminated wells. Because the contamination of drinking 
water by organic chemicals is widely evident, this committee has 
a responsibility to examine these effects and insure they do not 
impose a risk to the public health and environment. This hearing 
will examine the development of groundwater contamination in the 
San Gabriel Valley and the associated health risks of exposure 
to organic chemical contaminants such as tricholoroethylene (TCE) 
and tetrachloroethylene (PCE). There has been a general concern 
that these substances have a variety of health effects in exposed 
humans and test animals. We will also examine state efforts to 
coordinate monitoring programs for the wells. 
Finally, we will address the concerns of affected water 
utilities and their efforts to clean up wells contaminated with 
TCE and PCE. The examination of various funding mechanisms for 
clean up costs will be a primary focus today. As we gather in-
formation on these issues, I hope the committee will be able to 
come to some conclusions about the need for additional state action 
in the area of groundwater contamination. 
I'm hoping that perhaps the Departments of Health Services 
and Water Resources will be able to come up with some good answers 
and we also are planning if there is a possibility of legislation 
and through this committee, I'm hoping that we can come to some 
conclusions. 
What we are going to do is have several witnesses make 
presentations and then we are going to have a panel discussion. 
We'll do that prior to the luncheon break, and there will be 
some more presentations in the afternoon. 
Our first witness will be Raymond Hertel who is the 
Executive Officer of the Los Angeles Regional Water Quality 
Control Board. Mr. Hertel. 
MR. RAYMOND M. HERTEL: Thank you very much. I 
appreciate very much being asked to appear before your committee 
to briefly summarize the recent activities with respect to the 
groundwater contamination in the San Gabriel Valley. My name is 
Raymond M. Hertel. I am the Executive Officer for the Los Angeles 
Regional Water Quality Control Board, which essentially has the 
Counties of Ventura and Los Angeles. As you may recall in late 
1979, it was reported to the state and county health departments 
evidence that there was some tricholoroethylene in certain wells 
in the San Gabriel Valley. As the Health Department discussed 
this with the Regional Board, we went into a program. It was 
cooperative between the County and the State Health Departments. 
The Department of Health Services and the Regional Board set up 
a program to analyze the waters of the various wells in the San 
Gabriel Valley. We made an intensive survey in the spring of 
1980 and found a number of wells which did have TCE exceeding the 
action levels as determined hy the State Department of Puhlic 
Health Services. It was the job of the Regional Board to try to 
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identify if there was a source or sources of TCE being added to 
the ground, which would get into the groundwater, which would 
result in this program if there was a continuing source of TCE. 
The Regional Board staff checked over 200 potential sources and 
found that they were not at the present time causing or discharging 
anything that would be adding TCE to the groundwater at this 
particular period of time. 
CHAIRWOMAN TANNER: Mr. Hertel, was there anyone 
identified, any source identified as the cause of TCE in the wells? 
MR. HERTEL: There was no single source identified as 
the cause of TCE. 
CHAIRWOMAN TANNER: No single source. 
MR. HERTEL: No, no single source. 
CHAIRWOMAN TANNER: But there were some identified? 
MR. HERTEL: There were no sources identified that were 
discharging TCE during this period. There were sources identified 
that may have or have discharged in past years, but at the time 
of our investigation in 1980, probably had not been discharging 
any within a ten year preceding period. We got a number of tele-
phone calls from various people that would give us leads that we 
ran down. And even with these, we were unable to find anything 
that was in current history. By current history, I mean from 
about 1970 or perhaps even the very late '60s. There were several 
companies that could have been considered as prime considerations 
that were very cooperative with our investigating staff. They 
opened their books to us and told us their past practices and what 
had been done, what they were doing at the present time, and we 
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found no reason to suspect that they, since the late '60s, were 
causing a problem and certainly now not adding to the problem. 
They were given a clean bill of health because at the time of our 
investigation and in the preceding five to ten years, they had 
not discharged something we would have been suspect as their 
causing or continuing to cause TCE in this groundwater basin. 
Since the report the Regional Board issued was in 
April of 1980, and since that time we have kept a continuing 
observation of discharges of material and the various dischargers. 
We have gone over several of the dischargers once again just to 
be sure that they were not now causing TCE to be added to the 
waters underlying San Gabriel Valley. 
CHAIRWOMAN TANNER: I have a question. Doesn't the 
level of--as the water is being tested, do you notice that the 
level of TCE changes? And why is that, if there is no additional 
TCE or solvent being discharged into the waters? 
MR. HERTEL: I wish I knew the answer to your question, 
but I really don't. We have found that there are fluctuations in 
wells where a well that showed a relatively high concentration in 
1980, in 1981 or '82, shows a lesser concentration. Or conversely, 
a well showing a smaller concentration in 1980, when we were doing 
our intensive study in the sampling period in 1980, 1981; '82 has 
shown a higher concentration than before. We have found no 
continuing sources that would do this; the movement of groundwater, 
geohydrology, is a complex subject of which I am not an expert, 
and we had our geologist from the State Board consulting with us. 
He made a number of recommendations, but we were still unable to try 
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to anticipate changes or reasons for changes or movements or 
reasons for movements of the potential pollutant, TCE or PCE 
in the groundwater basin. 
The Health Department, I'm sure Mr. Gaston will speak 
on this more later, but they have continued sampling the wells 
that are providing domestic water, quite intensively, and I am 
informed that if we compare the period of 1980-'81 to 1981-'82, 
we'd find no new areas at which wells have been a problem with 
TCE. We find a slight fluctuation perhaps up and down in the 
actual values of TCE in wells in these areas. 
CHAIRWOMAN TANNER: Do you find a reduction of the 
TCE or PCE in the wells? 
MR. HERTEL: In some wells there has been a reduction 
and on a re-sample it will go back to where it was. It is a 
fluctuation that at the present time my work had not been able 
to identify. 
In addition to this, the Regional Board in cooperation 
with the State Department of Public Health Services and various 
water companies picked out for purposes of getting an understanding 
and I think you should appreciate that in the late 1970s, we didn't 
know very much ·about TCE or action levels or other potential priority 
pollutants. In ·a number of instances, action levels have not been 
established for this. Sometimes we find that when action levels, 
or when the analytical technology is such that they can begin to 
measure these varying minute concentrations, we have a problem we 
did not know was there in prior years because we were not able to 
identify it. We decided that we needed to find out what was a 
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baseline, quality water in the various groundwater basins within 
the Los Angeles region. San Gabriel Val l ey is one of the basins, 
San Fernando Valley and some others. We picked out, with the 
cooperation of the water companies and the health services, some 
48 wells and sampled these over a period of about a half a year 
and ran complete priority pollutants on the samples. We ran typical 
chemical tests. 
CHAIRWOMAN TANNER: What does that mean, complete 
priorities ... 
MR. HERTEL: All that the Environmental Protection 
Agency has identified as a priority pollutant. Not TCE alone, 
PCE or many of the others, but their complete priority pollutant 
list were run by us. They were done--the analytical work was done 
by the Los Angeles office laboratory of the Department of Public 
Health Services. They were very cooperative with us in getting 
results of these investigations. 
CHAIRWOMAN TANNER: What were the results? 
MR. HERTEL: The results--we did run as well heavy metals. 
The results showed that there were no new areas that showed TCE 
or PCE. We found that in areas where this had shown before, that 
there were levels of PCE and TCE. 
CHAIRWOMAN TANNER: What about additional pollutants? 
MR. HERTEL: There were essentially no other pollutants 
identified, rather than PCE or TCE. I am just completing the 
results of this investigation and writing a report for the Board. 
I will send you these results as I have them completed, which 
should be in the next couple of weeks. Again, I reiterate that 





was representative of the basin, and again as you can appreciate, 
no one single well can ylcld a sample that is typical water in 
a particular basin, but it begins to give you a general idea. 
This is only a grab sample. If we repeated this, we might find 
a result somewhat different. To give you an idea of the costs 
that are facing us, I have a laboratory budget for the activities 
of the Water Pollution Control Board in Los Angeles which is 
used to measure the quality of waters for enforcement action, 
whether an enforcement action is indicated, whether we can pin-
point something or not, it is used to give us a baseline data 
on the quality of waters in the groundwater basins, in the 
surface streams, and in the marine waters. That budget that I 
have, which is some $60 thousand, would not allow us to repeat 
the analytical costs of sampling and running the tests that we 
did in the 48 wells that I have mentioned. 
CHAIRWOMAN TANNER: But you did have assistance from 
the ... 
MR. HERTEL: We do have assistance and we will continue 
the program to the best of our abilities. We won't ignore it, 
but we can't complete it all in one fell swoop, unless we have 
some help with the Health Department and with the various people 
that are involved. 
I would like to mention a little bit about the Los 
Angeles Department of Water and Power's investigation in the 
San Gabriel Valley. They had some 208 money, which is a federal 
planning money grant of some $500 thousand, and a two-year period 
to make an intensive investigation. Our investigation by no means 
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was comprehensive. We took men from other projects and put them 
in and spent probably three months trying to identify what we 
could in the San Gabriel Valley area. The preliminary results, 
and I emphasize preliminary results, are somewhat the same con-
clusions that we came to on the San Gabriel Valley study; namely, 
that TCE appears to be a residue. It appears to stem from 
industrial waste practices in the past and nothing at the present 
time could they point to as being a cause of TCE at this specific 
location. The preliminary report says that their final plan will 
focus on corrective action rather than source identification. 
Obviously, as they go through the period of years, industrial 
waste inspectors will continue to monitor present discharge 
practices to see if TCE is being added into the groundwater 
basins. But this is essentially the same conclusions that we came 
to in the San Gabriel Valley study. The Regional Board has been 
very pleased with the cooperation of the Health Services people 
of the State Health Department. They are a grand group of people 
to work with. The Laboratory has gone out of its way to be of 
great assistance to us and we will certainly continue to work on 
this program. 
CHAIRWOMAN TANNER: Thank you very much. Before we 
continue, I would like to introduce this morning, our host, 
Councilman Ernie Gutierrez. I don't know if any of the other 
members of the El Monte City Council are here, but we appreciate 
the use of the City Hall. Thank you very much and thank you for 
being here. And I, also, would like to introduce my Consultant, 




and a member of the staff. He is, also, a local young man. He 
comes from South El Monte, and he was hired as an associate 
member of the staff and suddenly the consultant to the committee 
left for a bigger and better job and Sal who had just started 
was--this particular committee hearing was thrust upon him and 
he really did an excellent job, and I wanted to say that in public. 
Sal, thank you very much for all the work you've done. 
John Gaston is our next witness and John is the Chief 
Sanitary Engineer from the Department of Health Services. John 
was here two years ago when we first discovered TCE in the wells 
and because of the TCE in the wells in this district, this 
committee was created by the Speaker of the Assembly, and maybe 
we can get something done, John, do you think? 
MR. JOHN GASTON: I hope so. Good morning and thank 
you for inviting us back again. My name is John Gaston and I am 
the Chief of the Sanitary Engineering Branch of the Department of 
Health Services. We are the harbinger that brought the bad news 
to many of the water utilities and consumers in this area about 
the groundwater contamination, back in the period between Christmas 
and New Year's in 1979, and we have been working with the other 
agencies since that time to try to sort out the problem, and I 
think we've got some new information, and this is a valuable and 
appropriate time that we talk as we are here today. 
Ray talked briefly, and I won't go over that, about the 
genesis of the problem and just how we came into the situation 
that we are indeed in. I'd like to expand upon the information 
that we gained from the last hearing that we had here and tell 
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you what some of the new things are that are coming along. 
We have continued to monitor in a six-part program and 
have continued to monitor wells here in the San Gabriel Valley 
with the water utilities, with the Regional Board, and with, in 
some cases, members of other agencies from the County. The 
groundwater monitoring is summarized in a report that I have 
prepared for your committee that we are updating right now. 
In addition to that, we've also worked with the 
individual utilities on determining corrective actions to their 
individual problems, since many of the problems for the water 
utilities are of sites specific and can't be generalized. Other 
members of our Department have been working on health effects, 
trying to determine just exactly what the health effects may be 
on the members of the community in this area based on short-term 
and lifelong exposure. I've spent considerable time working with 
the people at the EPA trying to figure out exactly what the federal 
people were going to be doing in terms of their actions. Our 
people have also done considerable work in public notification and 
public meetings with the various communities down here, and last 
but not least, to expand on what Ray talked about, we have under-
taken a program of state-wide monitoring in response to your bill, 
AB 2407, I believe it was. 
The good news is that following our program of state-
wide monitoring in the San Gabriel Valley, the Owens Valley and 
the Eastern Sierra, the Bunker Hill Basin area around San Bernardino, 
and the Santa Clara Valley in Santa Clara County, it appears that 
the other urbanized groundwater basins do not have the same 
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problem that the San Gabriel Valley has. So that may well be 
considered to be the good news, so this is not a tremendous 
state-wide problem. It does still exis~ howeve~ in the San 
Gabriel Valley, and so, at least, we are able to concentrate our 
efforts in this area and know that with the exception of spot 
problems in the other areas, a well here or a well there, it 
certainly isn't the magnitude that it is in the San Gabriel Valley 
and associated areas. So that's unfortunately the bad news and 
the good news at the same time. 
I have prepared and given copies to your Consultant of 
a one page summary of what the situations are with the 30 water 
companies in this area and this is a little bit outside of the 
San Gabriel Valley as well because it extends over to Pasadena 
and some outlying areas. No slur on Pasadena, but it's not in 
the San Gabriel Valley as we define it in that case. 
In this we have chosen to divide the water utilities 
into three separate groups and the groups are based generally 
upon their ability to cope with the problem. The Group One 
systems, which are comprised of the Hemlock, Richwood and Rurban 
Homes Mutual Water Companies, each have two wells and in each 
case, each of those two wells is contaminated. And so those water 
utilities as of right now have no choice but to serve the con-
taminated water to the public or serve no water at all. So we 
have asked those water utilities in meetings that we've held with 
the Board of Directors and in many cases with the consumers, to 
provide public notification to the consumers and suggest to them 
that they not drink the water on a regular basis, simply because 
of the potential health effects. 
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CHAIRWOMAN TANNER: Well, what responsibility does the 
state--r feel the state should assume some responsibility to those 
people in those areas where their water is contaminated and they--
it is suggested that they _do not drink the water. Then what? I 
mean you just simply must have water. 
MR. GASTON: Well, no, then--well, they must have water, 
it seems unconscionable to us to suggest to them that they turn 
the water off. That wouldn't be an appropriate solution. So what 
we are doing as a first step is public notification to encourage 
them not to drink the water, or to drink bottled water, or what-
ever their choices are. 
Our second step and you'll hear more about that in sub-
sequent testimony is to look at ways of either obtaining correction 
or funding for the systems to try to fix it, because .. . 
CHAIRWOMAN TANNER: And this is what we .. . 
MR. GASTON: The bottom line is some money has got to 
come from somewhere. 
CHAIRWOMAN TANNER: Yes. 
MR. GASTON: But as a first step, we thought at least 
we had to warn the people. 
The second group of systems which is eight systems here, 
these are systems that have some of their wells contaminated with 
TCE or PCE or in one case, carbon tetrachloride, and because of 
the nature of their systems and the variety of the sources, they 
may have to run some of those wells part of the year, and maybe a 
month, maybe a week, maybe two or three months. And during that 
time, we've asked them to provide notification to the public in 
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all or part of their system that they may be receiving water 
that's over our action levels. So these people, and it depends 
a lot on the weather, if it's a hot summer, they are going to 
have to run the wells; if there is a fire, they may have to run 
the wells. They may not have to also, but there is a good chance 
that they will have to run the wells all or part of the summer 
months. 
The third group, which is the larger group of 19 systems, 
are systems that have contaminated wells, but because of the size 
of their system, the availability of surface water from another 
place, interconnections with adjoining utilities, whatever the 
reasons, they don't have to use those wells or if they do use 
them, they are able to blend them or to treat them in such a way 
that water is not being served to the public above the action 
level. So of these 30 utilities, three have a real problem, eight 
have somewhat of a problem, and 19 have contaminated sources, but 
for the time being, they are in reasonable shape, and I'm sure 
the water utilities would perhaps argue with my definition of 
reasonable shape. There are three new areas in--not new areas, 
but adjoining areas to the ones we have seen, and on the third 
group here, you will note that next to East Pasadena Water Company, 
Santa Fe Springs, and South Pasadena Water Company, there is an 
asterisk. That means that our sampling in the last few months 
has turned up contaminated wells in those areas--ongoing sampling. 
CHAIRWOMAN TANNER: So then there's someone who is now 
doing some dumping of. 
MR. GASTON: No, I couldn't come to that conclusion. My 
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conclusion is that the groundwater is a dynamic moving body and 
it's moving that way. 
the levels fluctuate. 
Now you as ked Ray the question about why 
The levels fluctuate both up and down. 
In some cases they'll go up and jn some cases they'll go down 
and they'll come back up again. I believe the major reason is 
the difference in the pumping pattern with the wells. If you 
have a highly contaminated well and you shut it off and don't 
use it and start using the well next to it, the water's going 
to migrate towards the new well. So that might explain a lot of 
fluctuation, that might also explain why we're seeing new areas, 
because these areas, and I don't have the benefit of a map, I'm 
sorry, these areas might be in a logical downstream pattern, so 
if there is a slug of contamination, it's moving that way. So 
I would expect we'll see something like this continuing until 
we do some positive cleanup steps. 
CHAIRWOMAN TANNER: As this contamination, say, moves 
from one well to another, say from a well that's contaminated to 
a well that is not contaminated, isn't that a mix of the clean 
water and wouldn't one expect the level to be reduced in the 
second well? 
MR. GASTON: Yes, it generally will start out low and 
then depending upon the speed with which the groundwater moves, 
may climb or may stay at a low level. It's a very tough thing to 
predict. But this is something our monitoring and the utilities 
monitoring has turneJ up and some wells have dropped helow the 
action level and have gotten cleaner, because things have kind 
of moved on by, so to speak, and here we have a situation where 




That's a brief, one page kind of summary of what the 
current status of the water utilities are. Water use data by 
utility that we generate and that the utilities generate, generally 
involves frequent sampling. The frequency of the sampling depends 
upon the level of contamination. If it's a marginal or highly 
contaminated well, we sample it more frequently than one that 
doesn't appear to be too contaminated. Our Department is doing 
a lot of the sampling as Ray mentioned, and the utilities are 
also doing sampling on their own in many cases. 
The status of the state program that we have in order 
to correct the problem wells, we're going to talk or this committee 
will hear information later on about what we are doing about 
funding, basically what the status of our program has been. It 
has been to meet with the water utilities, encourage them to 
investigate the possibility of interconnection and adjoining 
utilities to where they may be able to abandon the source and 
get water from another company, perhaps purchasing water from 
other areas, perhaps in some cases, providing treatment and we'll 
hear more about treatment later on. Treatment, of course, costs 
money, and so if the water utilities are going to provide treat-
ments, somebody is going to have to pay, whether it's the utility 
or whatever, and as you heard from Mr. Hertel, it doesn't appear 
that there is a guilty party that can be found, and so I don't 
really know the answers as to who will pay. Perhaps we'll hear 
more today. 
A big important step in this is the status of what's 
going on at the federal level, because if indeed the federal 
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government does move to regulate these chemicals in drinking 
water, we will be, I believe, in a stronger position because 
we will be able to perhaps use other funding sources, such as 
Farmers Home and some other ones, to correct the problem, if 
indeed it is a federally mandated chemical. The EPA has issued 
an advance notice o[ proposed rule-making for these volatJle 
organic chemicals in drinking water. This summer they held a 
series of hearings around the country to talk to health officials, 
water utilities consumers and what have you to see what the 
feeling was about regulations of these chemicals, and they have 
indicated they wi ll be coming out after the first of the year, 
hopefully, not very long after the first of the year with pro~ 
posed regulations for trichloroethylene, tetrachloroethylene, etc., 
etc. 
ASSEMBLYWQ1\1AN TANNER: An action level, too. 
MR. GASTON: No, these would be actual regulations. I'm 
not sure what form they will take, but they will be actual 
regulations. We in the spring of 1980 put together an action 
plan which gave the utilities a sliding scale of contamination 
that they could operate within and still protect the public health, 
and at that time our best guess was that the federal regulations 
would be within the sliding scale, and I still believe that to 
be the case. So I trust that we have not caused the wanton use 
of funds in areas where they might have been better spent. 
CHAIRWOMAN TANNER: I know that we are going to come 
up with some kind of funding, whether it's a superfund or I carry 
a bill to change the grant system or s omet hing, but we are not 
going to continue in this, me an , it 's be en over two years now 
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since the contamination has been discovered and it's time now 
that something definitely is done on it, and I have a feeling 
that the rest of the committee feels as strongly as I do about 
it and so we've got to do something about it this corning year 
without any doubt. 
MR. GASTON: Well, I share your sentiments. We are 
continuing to monitor and to work with the utilities and to 
urge them to seek a solution·with our help or without it and to 
work with your people on the committee and the other state 
agencies that are trying to correct the problem, and also with 
the federal government to urge them to come along with some 
assistance whether it's regulation or whatever. 
We will continue to do that. I don't have a magic 
solution for you or the members here today, but we will keep 
perking along at it as best we can. 
CHAIRWOMAN TANNER: Perking (giggle) ... thanks, John. 
We will hear from Raymond Neutra regarding the health effects 
of TCE and PCE contamination. Dr. Neutra is an M.D. and the 
Chief of Epidemiological Studies Section of the Department of 
Health Services. 
DR. RAYMOND NEUTRA: Thank you for the opportunity of 
speaking. I am Raymond Neutra. I am the Chief of the Epidemio-
logical Study Section and my background has been in epidemiology 
and medicine and have taught in universities and ... 
CHAIRWOMAN TANNER: Just a minute. Can you people hear 
back there? 
VOICES: No, no. 
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CHAIRWOMAN TANNER: Oh! What can we do about this. 
DR. NEUTRA: I guess I wasn't talking into this. 
CHAIRWOMAN TANNER: Well, just a minute. Sergeant, is 
there anything we can do about this? 
DR. NEUTRA: Can you hear me now? 
CHAIRWOMAN TANNER: You're speaking in the recording 
mike and that's the--why don't you move over one chair that 
might--the black mike is the one. 
DR. NEUTRA: I'll start again. I'm the Chief of the 
Epidemiological Study Section in the Department of Health Services. 
I received my medical degree from McGill University and a Doctorate 
in Epidemiology and Statistics from Harvard University. Prior 
to joining the Department, I have done research and teaching in 
epidemiology at Harvard and at the Universidad del Valle in 
Columbia and the UCLA School of Public Health. The Epidemio-
logical Studies Section has its main off i ces in the Laboratories 
Building in Berkeley and there are two major disciplines re -
presented in our section. One of them is Epidemiology, which 
is the application of statistics to the natural history of disease 
in populations, and the application of statistics to try and 
determine why certain groups have higher risks of disease than 
others and ultimately to try to prevent the causes of those 
problems. Toxicology studies the effects of toxic substances on 
individual animals and humans. What I'll say today will involve 
understandings gained from both of these disciplines. 
I've been asked to discuss the health implications of 




(PCE or "perc") and trichloroethylene (TCE), in San Gabriel Valley 
well water. This particular ·problem is similar to most regulatory 
decisions regarding carcinogens, and I would like to take the 
opportunity to point out when issues I discuss have a general as 
well as a particular significance. 
As you all know, in January 1980 trichloroethylene and 
tetrachloroethylene, both cleaning solvents and degreasing agents, 
were found in a variety of wells in the San Gabriel Valley. Most 
of the wells had levels between five and fifty parts per billion. 
A few of the wells were in the hundreds of parts per billion. 
Now the first question to ask is if levels like this 
could cause direct toxic damage to the liver, kidney, brain, or 
other tissues on an acute basis. The answer, I think, is pretty 
clear, it's no. A careful review of the toxicological literature 
suggest that one would need to ingest anywhere from hundreds to 
thousands of parts per billion on a daily basis to cause acute 
or even chronic toxic effects to those organs. In fact, perchloro-
ethylene was used in the 1920s as an anti-hookworm medicine. In 
most patients there was no acute or chronic tissue damage. Now 
that doesn't mean that there might not be a problem. There are 
many medications that were used for many years which caused very 
rare side effects, but it's just to give a sense of proportion on 
the acute effects level. 
Now the next question is whether TCE or PCE could cause 
cancer in humans ingesting these low doses. The theoretical answer 
is yes. Both TCE and PCE when added to bacterial cultures cause 
mutation in these bacteria. Both TCE and PCE have caused liver 
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cancers in mice and TCE has also caused kidney tumors in rats. 
What about human beings? Several studies of a few hundred to a 
few thousand workers exposed to one or both of these substances 
have not demonstrated a statistical increase in cancer, but these 
studies did not follow enough workers for long enough to demon-
strate the kind of effect that you would have expected if the 
human beings were reacting the way the animals did. Now this is 
a typical dilemma for us. On the other hand, the chemical has been 
proven to cause mutation in bacteria and cancer in one or more 
species of animals, but on the other hand, sufficiently large 
studies have not been done in humans to prove that the chemical 
causes cancer in human beings. 
CHAIRWOMAN TANNER: Doctor, we have to assume that the 
TCE or PCE has been in the water here for more than ten years 
because of the earlier testimony that in the last ten years no 
solvents have been dumped. All right, so then we assume that the 
people in the Valley have been drinking TCE contaminated water 
or water contaminated with TCE for at least, at the very minumum 
10 years, perhaps 20 years or 30 years, who knows. 
DR. NEUTRA: Yes. 
CHAIRWOMAN TANNER: It would seem to me that you would 
have available to you any number of people, human beings, not 
mice or rats to check, but human beings who have been ingesting 
TCE for a number of years. Has that been done at all? 
DR. NEUTRA: There are two problems in trying to get 
the answer on that level. One of them is that the incubation 
pedod for--between the time someone ls e_xposed to a cancer 





cases 10 years, so that we don't know whether people have been 
expose<.! or not. 
Another is the issue of what is the dose that people 
have been getting and what is the expected number? That brings 
me to my next and third question. 
CHAIRWOMAN TANNER: Before you continue, I would like 
to introduce Assemblyman Ernest Konnyu from San Jose. Thank you 
for being here . 
ASSEMBLYMAN ERNEST KONNYU: A pleasure to be here, 
Madam. 
DR. NEUTRA: If we look at the levels that people have 
been exposed to, anywhere from five to fifty and in very few cases 
up to hundreds of parts per billion, and you look at the animal 
experiments that have been done, of course in very, very much 
higher doses than that, and then you try to draw a line down from 
these very high doses down to the very low doses and say, "What 
would you expect if you had millions of rats exposed to those low 
<.loses?" We are talking about one extra case per million or one 
extra case per hundred thousand people in a lifetime. Now, we as 
Americans run a risk of about 20 percent that sometime in our 
lifet]me we will develop cancer, so among a million people that 
is 200,000 of us will be developing cancer anyway and if we have 
an exposure which will add a case or even ten cases, it's statisti-
cally impossible to tell the difference between 2,001 and 2,000 
cases and, of course, that is a lifetime risk. So even though in 
the San Gabriel Valley we are probably talking of more than a 
million people, it is unlikely that we would be able to detect 
with an epidemiological study the expected kind of added risk that 
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the biological theory would suggest to us. 
So that kind of means that we've got to make some 
decisions or recommend decisions to the policy makers in the 
face of this kind of uncertainty. So let me proceed to the 
third. . . 
CHAIRWOMAN TANNER: That makes it really tough, doesn't 
it? 
DR. NEUTRA: It does. 
CHAIRWOMAN TANNER: It makes it not only tough on the 
consumer and on the water companies, it makes it--their water is 
shut off, not actually, but more or less and there we are not 
knowing whether it is dangerous, assuming it is dangerous because 
theory tells us that it is dangerous and yet it's a very real 
thing when you can't turn your tap on and have a glass of water 
and you have to go and buy the bottle of water. It is a very 
real thing and that decision is generated by theory really, isn't 
it? 
DR. NEUTRA: That's right. It's a very different kind 
of situation than we are usually used to in public health where 
you are dealing with, let's say cyanide in Tylenol bottles, you 
don't have any doubt at all about what to do about that, but in 
this whole area the uncertainty is much greater and yet decisions 
have to be made and, of course, we are put on the spot of trying 
to provide the scientific background for those decisions. 
Now we have asked about the acute effect. We asked 
about theoretically could it cause cancer. The third question is 





could bo "Not even one molecule", bccaugc the theory that we are 
operating by suggests that one molecule of these cancer causing 
agents can combine with the DNA, the genetic material in the 
center of the cell and theoretically start the cancer process in 
that one cell and that one cell can divide and proliferate. Of 
course, the probability that if you only had one molecule, causing 
a cancer like that is infinitesimally small, but by theory you 
could say, "Look, this is a cancer causing agent . 
allmv any of it." But that approach has problems. 
We won't 
As our detection 
techniques become evermore sensitive, we will detect evermore tiny 
traces of these and other chemicals in our water supply and might 
eventually band the use of most water supplies if we went by that 
rule of thumb. 
The other approach is that of th~ virtually safe or 
socially acceptable risk. In this approach, we calculate the 
level which would produce an added lifetime risk of cancer of 
one in a million or one in a hundred thousand and restrict the 
use of water which exceeds that level. Now sociologists have 
done studies to suggest that the general public is ready to 
voluntarily assume high risks from mountain climbing, motorcycle 
riding, smoking, eating fatty foods and the like, but they will 
not accept involuntarily imposed risks from the outside of much 
more than one in a million, and it makes sense when you stop to 
think about it. All of us have to make choices about our own 
personal life and we are willing to accept some risk. On the 
other hand, it doesn't seem right that somebody else gets to 
impose any kind of added risk on me if I haven't made the decision. 
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It would be a little bit as if somebody had decided that they 
were going to x-ray you everytime you went into the supermarket. 
Well, you may choose to go in and have a medical x-ray, but you'll 
be darned if someone is going to do it to you without your choice 
and it seems that's about a risk of one in a million, anything 
below that people don't get very exercised about. 
So, it's on that basis that levels like that have been 
chosen for this suggested no adverse response level. That's what 
they call the "SNARL". These numbers are anywhere from five to 
fifty parts per billion which ·were used in the action level by 
the state. 
CHAIRWOMAN TANNER: I recall a few years ago at the 
hearing the action level was five to fifty parts per billion, 
and we were expecting momentarily almost that the EPA would have 
their standards set and then we would, I think, be expecting it 
within a couple of months. Maybe I'm wrong, but wasn't that 
right, John? And here we are two years later, and we're expecting 
to hear from the EPA now anytime. That's been two years that the 
people in this area and the water company in this area have been 
dealing with this problem and, you know, we are going to have to 
have some real decisions made pretty soon. Do you expect that 
we are going to hear from the EPA soon, and what do you expect 
the standards to be? 
DR. NEUTRA: Well, you know that great changes have 
taken place in the Environmental Protection Agency since the 
changes of administration and I suspect that that has partly to 
do with the delays. You arc askjng the wrong person ahout the 
regulatory side of it, I think probably that John Gaston is more 
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up-to-date on that. 
CHAIRWOMAN TANNER: Except that you're in the business 
and you know what the danger level is. That's the business you're 
in, right? 
DR. NEUTRA: Our group can tell you something about the 
estimated risks. But the regulators have to make a decision about 
how much risk they're going to allow the public to be assigned to, 
and there is no one level that from a scientific point of view 
makes more sense than the other. I can tell you that five will 
convey a risk of one in a million and fifty will convey a risk of 
one in a hundred thousand, but you might reasonably say no, it's 
got to be one in a trillion, or you might say that it would be 
one in ten thousand, and ultimately that's a regulatory decision 
that nothing that we know about animals or humans helps you choose 
that point and that's the difficulty. 
I think that there's a fourth question and this is one 
that we get asked all the time. That is, if it is bad enough to 
regulate, how worried should an individual be who has been exposed 
to these levels? We get asked this about levels in water; we get 
asked this about levels in the air. For regulatory purposes, 
we take action to prevent added lifetime risks of something like one 
in a million. We do not wait for "bodies in the streets" to 
appear. But that means that we often take action at levels of 
risk which are far below those which worry most people, and I 
think that this is appropriate that the general public should want 
us to set standards that have a certain safety margin. You don't 
want to drink water which is going to convey risks to you that are 
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really going to be worrisome, like add one percent of your chance 
to get cancer in your lifetime. For example, one chest x-ray 
conveys a lifetime added risk of cancer of ten per million. Most 
people would not worry about that. Of course, it is not the pur-
pose of the Health Department to advise people of whether they 
should worry or not because that's an individual decision that 
people have to make. But I think that the best we can do in re -
gard to this fourth question is to provide as much factual in-
formation as possible. As an individual now, not speaking as a 
scientist, I have to say how would I react to this exposure and 
I'd say that I think that the PCE and TCE levels in these wells 
warrant regulatory control or control measures because exceeding 
these levels could cause unacceptably high numbers of cancers in 
a large population or at least theoretically it could. There are 
no studies that are going to definitively answer that question for 
us. We are going to have to act in the face of uncertainty, but 
while we are doing this, I don't feel that there is need for panic 
as we solve the problem. So that is my bottom line. 
CHAIRWOMAN TANNER: Well, that's important. Ernie, do 
you have any questions? 
ASSEMBLYMAN KONNYU: Yes. You know, I keep asking this 
question and it's an unanswerable one really, but it seems like 
that with respect to all of these so-called cancer causing agents, 
the public's attitude is one of confusion and as a result, it be-
comes one of philosophy almost or religion if you will with a 
small "r", as to whether this stuff is really bad or not. Some 
people get scared of anything. Maybe one percent of the population 
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thinks everything is bad and, therefore, you just go cuckoo. 
The other folks in the opposite end say, "The hell with them all 
and don't worry about a thing, if God wants to take you, He will." 
Then there are those in the middle who think, and they almost 
philosophically have to decide as it is posed to them some real 
hard facts as to what is dangerous. A typical example. I'm 
from Santa Clara County and we had a certain fellow by the name of 
B.T. Collins, who is now the Governor's number one assistant . 
When the Malathion spraying began, he drank a Malathion cocktail 
to show his troops, which were the CCC folks and in effect the 
people of the Valley, that that stuff isn't really as da~gerous 
as some people fear it may be. So there was some reassurance, 
yet when those helicopters flew over my house every night and 
my wife and my four daughters were looking out the window as those 
helicopters were spraying us to kill the little fly, why it be-
came almost eerie. Where is the real truth in this for the public 
and where should we as leaders lean toward. I still don't really 
sense that--you know a north compass, someone says, "Hey, there's 
North", and, therefore, we've got a shot at going the right way. 
Now, where is that? 
DR. NEUTRA: Well, everytime we provide advice on these 
issues, we're acutely aware of the range of tolerance for what 
is dangerous or not, because inevitably there are some who are 
going to feel that our assessment of the problem is not pessimistic 
enough and some who will think that it's too pessimistic. The 
medfly example we used the summer before last, basically in the 
Epidemiological Study Section dealing with that situation, and as 
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you know, in that particular case, our assessment was that there 
was really effectively no risk of the cancer which some people 
in the public were concerned about nor problems with malformations 
which was another issue and at this time we actually are carrying 
out a large study in collaboration with the Kaiser facilities 
there looking at what actually happened there over the spraying 
period, comparing it to another area. 
I look at it this way with regard to the general problem 
of carcinogens. It used to be that we dea l t with human waste 
the way we now deal with chemical waste. You could walk down a 
typical 18th Century town and might have a chamber pot dropped 
or emptied on your head. The notion of having a separation of 
that waste stream and keeping it separate from the water supply 
was a novel one. In London, just 150 years ago, you would have 
every few years an epidemic of Cholera, but it's interesting, it 
wasn't every year. There were years that would go by and there 
wouldn't be cholera and yet, you could go and take a look at the 
sewage outflow and see that it was upstream for the water intake 
for much of London. 
Now we don't know yet the extent of the burden of cancer 
that can be attributed to these substances that have been dumped 
to date, but it seems to be general bad hygiene to not make sure 
that these things are controlled and just don't get discharged 
into the environment and there are arguments about this: Has 
the cancer rate gone up or has it not and if so, is it due to the 
really explosive growth in the use of chemicals? So I think that 
it's important that we have better hygiene in separation of these 
things and in t he specific issues such as the one that we do here. 
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We just have to deal the best we can in the face of the un-
certainty and some of the problems are clear, for instance 
ethylenedibromide, a very potent carcinogen. We lost two people 
there from its acute effects just recently. Some are much more 
difficult to deal with. 
CHAIRWOMAN TANNER: Most of the people in the Valley 
have lived here for many, many years. My two sons were born 
here and spent most of their lives here in the Valley and have 
been drinking this water. I think that it's important that we 
kn6w finally, do we have serious health problems or can we ex-
pect serious health problems because of the water we have been 
drinking and if not, you know, we've done something very dramatic 
to turn off the spigot here in the Valley and if it isn't serious 
enough to turn off the spigot, we would like to know that, too. 
DR. NEUTRA: I guess the key issue is there are some 
things that are serious enough to do to protect a large number 
of people of the public and that doesn't necessarily mean that 
an individual is running high odds of having a problem from it. 
It's a little bit, I think, like seat belts. I usually wear a 
seat belt, but if I'm in a car that doesn't have one, I'm not 
in a state of great anxiety because I won't make it to the other 
end of my destination. Unfortunately, it's one of these things, 
a question of probability and I can give you a very clear answer 
to that. That as individuals, your two sons have a vanishingly 
small probability of having problems from having drunk this water, 
but as you start to expose large numbers of people to that, then 
those small odds will catch up with someone and, therefore, we 
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need to take some action. 
CHAIRWOMAN TANNER: All right, thank you, Doctor. We 
are going to hear about the efforts that have been made to clean 
up the problem and we are going to have about a ten minute pre-
sentation from Thomas Stetson, who is the Djstrict Engineer for 
the Upper San Gabriel Valley Municipal Water District. He Js 
going to give us a presentation and then we will have a panel 
discussion by a number of people. Mr. Stetson! 
MR. THOMAS M. STETSON: Thank you for the opportunity 
of being here today. I'm going to give you a brief background 
statement regarding the water management plan in this basin and 
how it was developed. Here are copies of that statement. As 
you mentioned, I am a Consulting Civ]l Engineer. I'm the 
Consulting Engineer to the Upper San Gabriel Valley Municipal 
Water District, as well as the San Gabriel Valley Municipal 
Water District, and the main San Gabriel Basin Watermaster Service. 
Those two districts overlie most of the main San Gabriel Basin. 
The management program that has been developed here 
has been in the process of development for about 25 years. 
Originally back in 1959, a lawsuit was filed by the City of Long 
Beach, the City of Compton, and the Central Basin Municipal Water 
District, which are in the downstream area, to adjudicate the 
river system so that they would get what they alleged was their 
fair share of the natural water supply. That ended up in a 
judgment which put the river system under a Watermaster Service 
and divided the supply at Whittier Narrows so that this area, the 




local water to the downstream area. Now that's been in operation 
for about 19 years and it's been very successful. After that 
judgment was entered, it left this basin to manage its own affairs. 
In about 1968, this basin entered into an adjudication 
of the water rights to the basin and the relevant watershed, and 
a judgment on that was entered in January of 1973 and a nine-
member Watermaster was appointed by the court to administer the 
water rights of this basin. Now in addition to the administration 
of the water rights, those two municipal districts and the Water -
master sponsor the Agency Water Monitoring Plan for this area, 
which under that plan a report is filed on September 1st of each 
year with the State Department of Health Services reporting on 
water quality in the Basin. It is done as an Area Agency Plan 
which relieves the individual producers from having to develop 
individual plans for each purveyor. 
Now in this basin, this large groundwater basin, there's 
about 8 million acre-feet of fresh water at least stored in this 
basin. We operate the basin through a range of about 100 feet 
of elevation of the top of that water table; in other words, 100 
feet of saturated thickness of the water table and that means 
that we operate the basin through a range of about 800,000 acre-
feet of storage or, in other words, about 10 percent of the total 
storage in the basin. And as we mentioned earlier, there are 
about one-million people that live in this Valley and about 900,000 
who live in the area overlyint; the groundwater basin, so they are 
dependent upon this basin and it's a very valuable source of water. 
It's very valuable not only to the local residents, but it's 
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valuable to the State Water Plan. 
Under he Watermaster Service, we have provisions for 
cyclic storage agreements. The San Gabriel District, which is 
an individual state water contractor, has a contract to store 
under its cyclic storage agreement extra surplus or extra water 
it obtains from the State Water Project. So it can store it in 
the basin and then pull it out for future use when there are 
shortages in the State Water Project. Likewise, the Metropolitan 
Water District and the Upper San Gabriel District, which is a 
member agency of Metropolitan, have a similar cyclic storage 
agreement. So it's used for that purpose as well. 
There are about 75 water producers in the basin, and 
of those 75, 43 producers are water purveyors, 17 are publicly-
owned, 9 are investor-owned, and 17 are mutual water companies. 
There are 292 active wells in the basin, and of those 292 active 
wells, about 30 of them have some contamination of TCE. And there 
have been about 15 wells shut down because of TCE. Now that may 
be on the low side now because I'm taking the records directly 
from our office and there may have been some other action since 
these records were compiled. 
Because the basin is of such value, not only to the 
community but to all of the Southern California area and, I 
believe, to the whole state, we have tried to estimate what the 
cost would be to replace wells that have been shut down, and that's 
on the theory that if you drill deeper and pump water from a lower 
elevation in the basin, you many, and I repeat, may be able to 
avoiJ the TCE problem. We don't know th:~t for sur e , but to do 
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that would cost at least $200,000 per well, so for the 45 wells 
that I've included in the 15 that have been shut down and the 
30 that are still operating with TCE, you're looking at an 
initial investment of $9 million. 
We've also looked into having connections made to the 
Metropolitan Water District's distribution system, and I have a 
map. On this map, we have certain feeders going through the 
basin from the Metropolitan Water District. This is the metal 
feeder, there is a copper feeder and there are some cross feeders. 
I had my office just estimate the cost of making connections to 
those feeders and building pipelines out to the wells that were 
contaminated with TCE. Now this map and you can't see them from 
that distance, but we show every well on this map; we have 
colored in red those that have TCE contaminations, and then we 
have little red lines for the pipelines which we've highlighted 
with the yellow. We laid out eight different systems to take 
care of the 45 wells, but to build that system it would cost over 
$13 million in capital costs; and in addition those people would 
then have to purchase treated water from MWD, which now costs 
$140 an acre-foot, and that compares to the cost of pumping from 
the wells themselves of about $25 to $35 an acre-foot. 
Now others on this panel will talk about the details 
of their problems with the TCE. I was here primarily just to tell 
you about the background of the basin and the value of the basin, 
and I would conclude by saying that I think what is needed is not 
only to clean up the basin, but also to have an intensive study 
made simultaneously to try to track down the sources of this more 
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definitively and to develop the best way of cleaning it up while 
the cleanup ·is going on, as this would be valuable to other basins 
in the state if they face the same problem. 
Cr~IRWOMAN TANNER: Do you feel there is a way to track 
it down? The source? 
MR. STETSON: It's very difficult, but possibly in the 
cleanup effort by monitoring that very carefully there may be 
some evidence come to light. I doubt that we're going to try to 
track it. I'm positive that we won't track it down to the source 
of who did it 20 years ago. 
C~IRWOMAN TANNER: Yes, but if it's still being done 
and if it's accidental or deliberate or whatever, if it's still 
being done, we certainly have to find that out. 
MR. STETSON: It has to be cleaned up. Even going to 
replacement wells and the MWD connection, that doesn't clean up 
the basin, it simply brings in another supply, but the TCE and 
PCE is still there and it has to be cleaned up. 
C~IRWOMAN TANNER: In Mr. Konnyu's area there were 
some storage tanks--there was leakage--contamination was leaking 
from the storage tanks and getting into the groundwater. Now, 
who knows, there may very possibly be some storage tanks where 
TCE or some solvent is leaking out of the tanks and into the 
groundwater. I have no idea, but that's. 
MR. STETSON: And certainly if that was still going on, 
it would come out through an intensive investigation. 
CHAIRWOMAN TANNER: Well, and it was only just recently, 
wasn't it, that it was discovered in your area? 
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MR. STETSON: That's one reason I'm down here, Mrs. 
Tanner. 
CHAIRWOMAN TANNER: Yes, and hopefully we can develop 
some kind of legislation that will take care of some of these 
problems. All right, thank you. Do you want to stay and. 
MR. STETSON: I will stay until noon. I have to be in 
Bakersfield at two o'clock, so I want to leave by twelve o'clock. 
But I'll stay. 
CHAIRWOMAN TANNER: Yes, I know, but do you plan on 
being part of the panel discussion of ... 
MR. STETSON: I'm not sure it will be necessary. I 
think they are really going to want to talk about the specifics 
in the TCE problem. I'll be in the audience if I'm needed for 
questions. 
CHAIRWOMAN TANNER: All right, thank you very much, 
Mr. Stetson. 
MR. STETSON: Thank you. 
CHAIRWOMAN TANNER: The panel discussion will be Mel 
Huber, the Board President of the Richwood Mutual Water Company, 
and could you come forward when I call your name; Don Sager, 
Board Member of the Rurban Homes Mutual Water Company; R. H. 
Nicholson, Jr., President of the San Gabriel Valley Water Company; 
Bud Selander, Board President of Hemlock Mutual Water Company; 
James Van Wagner, General Manager of the Valley County Water 
District. 
Thank you for being here. Each gentleman will make a 
short presentation and then perhaps if there are some questions 
and answers that can be taken up here at this discussion, just feel 
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free to do that. Let's start with Mel Huber. 
MR. MEL HUBER: I'm Mel Huber, President of the Richwood 
Mutual Water Company. The water company was incorporated in 1936. 
The system installed at that time consisted of one well with the 
primary distribution system consisting of three or four-inch steel 
pipe. The only major improvement that we've constructed since then 
was the addition of another well and the installation of six-inch 
pipe connecting the two well sites. 
At the present time, we have 160 shareholders and we 
serve about 206 residential units. The initial tests conducted by 
the State Department of Health Services in the latter part of 1980 
revealed the presence of PCE in excess of four parts per billion 
in the water of our system. Per the request of the State Department 
of Health Services, we initiated a program in the early part of 
1981 to have a private lab company conduct tests for bacterial 
content on a bi-weekly basis and PCE on a monthly basis. Con-
currently, we were required to notify · all consumers of the hazards 
associated with the use of such water for drinking purposes. 
These mailings have generally been made once every three months 
and include the results of the latest tests for PCE. 
In compliance with the recommendations of the Department 
of Health Services, we have investigated alternative treatment 
solutions in regard to our problem on PCE. We contracted with an 
engineering firm to prepare preliminary design plans and cost 
estimates for a packed tower aeration system. The costs for an 
acceptable system proposed by this engineering firm were estimated 
at $69,500. Tests conducted after these plans were prepared 
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revealed higher contents of PCE and thus the aeration system pro-
posed would most likely not have been adequate. Also, we were 
advised that a scrubber would have to be installed to prevent the 
release of the PCE contaminants in the air. 
CHAIRWOMAN TANNER: You say the level was going up? 
MR. HUBER: Yes, the levels were taken immediately 
after these plans were prepared. We don't have any ideas as to 
what a larger system or the inclusion of the scrubber would cost. 
We don't know what that would be. We have also made a preliminary 
check on the installation of an activated charcoal system and 
estimate that this would also cost upwards of $70,000 to install. 
We have discussed with the City of El Monte and with 
the San Gabriel Valley Water Company, the possibilities of 
dissolving the water company and having either of these agencies 
take over the water distribution services. In recent meetings, 
the stockholders have also indicated their concern in regard to 
the need for installation of new water mains for our system, since 
the steel pipes presently in use are undersized and possibly 
overextended in terms of service life since they've been in the 
ground for over 40 years. At a meeting on September 15, 1982, 
the stockholders approved a motion for the Board of Directors to 
pursue such action for dissolving the company and to seek legal 
advice as to the proper procedures for this action. 
Two questions have been raised at virtually all of our 
meetings. The first is the level of four parts per billion of 
PCE at which the water is considered unsafe for drinking. It is 
an unreasonable standard. Our latest tests on September 1, 1982, 
showed readings with 19 parts per billion at both of our wells, which 
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is down considerably from the previous month which was 45. 
CHAIRWOMAN TANNER: It was 45 parts per billion? 
MR. HUBER: Yes. Second, where is the contamination 
coming from and could something be done to control it? Also, 
we have had some concern as to whether the water testing program 
is possibly excessive and is the sampling process incorrect 
since the PCE readings at times vary considerably from one month 
to the next as I've just demonstrated. It's costing us about 
$150 per month for our lab tests. We have requested financial 
aid in the form of grant money from the State Department of 
Health Services, but have been advised that such aid is not 
available at this time. 
CHAIRWOMAN TANNER: The grant money is not available to 
mutual water companies. All right, thank you. Do you have any 
questions, Ernie? 
Don Sager, would you come forward. 
MR. DON SAGER: Madam Chairman and Assemblymen, my name 
is Don Sager and I am Vice President of Rurban Homes Mutual 
Water. We have a five-man board in our company, and we are in-
corporated and all our members serve without pay, I might mention 
that. We have approximately 300 users and are under the State 
Health Department. We have two pumps that are approximately 260 
feet deep. Each pump is pumping approximately between 500 and 
600 gallons per minute and maintain 70 pounds of pressure at 
all times. I might go back a minute--our pumps have been there 
since 1935, and I also have been living in the area for 34 years 




experimental test pilot, and I've had a thorough examination 
every year, and I still have the opportunity to go back and 
have one--I mean, examination, and I'm perfectly healthy. I· 
mean there's no sign of cancer. It might just add a little 
light for the ones who hav~ been drinking the water for 34 years, 
anyway. 
Now, PCE, it had no TCE--the last test we had, we found 
we didn't have any TCE, that was in January of 1981, and at that 
time the limit was 0.2 parts per billion. 
CHAIRWO~~N TANNER: So it was PCE in your well. 
MR. SAGER: Yes, it was PCE in our well, and the one 
well, now, the north well; I call it the north well, it's the 
Number 1 well. The Number 2 well is south. All this time that 
we've been testing for PCE, it has been from five parts to eight 
parts per billion. In the other well, we found out that it was 
running--the wells are 160 feet apart, and the south well we found 
out was running about 30 parts per billion, and then it got a little 
higher, so we shut it down. They're not using that well now and 
the state is testing it. They have tested it for the last five 
weeks and they tested it again Wednesday, and they are trying to 
find out how it's fluctuating up and down, but we're not using it 
and we have but one well which is big enough to carry us all 
through the summer. 
CHAIRWOMAN TANNER: What was the most recent test, 
Wednesday? What was the result of that test? 
MR. SAGER: I haven't got that back from the state yet. 
But our other well, Number 1, ran from 30 to about 40, and our 
wells are only 160 feet apart. So there is a problem and we don't 
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have the answer to it. 
CHAIRWOMAN TANNER: So one well was below four, did 
you say? 
MR. SAGER: It was running from five and it has run 
three, except it's between five and eight now. 
CHAIRWOMAN TANNER: And the other is up around thirty? 
MR. SAGER: I'd say around forty, but we're keeping 
that in shape. We have an agreement with the state, with our 
engineer, that if anything would happen to our other well, we 
would turn the well loose and we'd notify the people right away 
that they have water in the high content. So that we are holding 
that in reserve, but we're running in one well only. 
The testing is all done by the Jacob Lab, a certified 
lab. But then for the past three years, we've been chlorinating 
about three years, we had one of the pumps pulled out and cleaned 
out and put back in shape, and we have been chlorinating it for 
three years, two and one-half years, anyway. We have a clean 
bill of health and there is no bacteria at all in either one of 
the wells, so far. 
CHAIRWOMAN TANNER: But the PCE is ... 
MR. SAGER: From five to eight parts per billion. At 
the September meeting that the state held--the state held a meeting 
for our users and our owners last month at the Cherrylee School 
up here in North El Monte, and they discussed the facts and they 
still think that it's pretty bad--the fumes. We sent out the 
letters that they required and in one of the letters they suggested 
that we boil the water, we boil all the casings. I guess we had 




had to boil it outside because the fumes were dangerous. 
So we sent that letter out to them, and then they sent 
a letter out calling for this meeting, which was held last month. 
We had a very good meeting with the state. They told us they 
would give us three alternatives. They weren't worried ahout it, 
but they are worried about it, and I can naturally see why they 
are. But they gave us three alternatives to work with and that 
was - -number one was to see about digging a new well. So, I 
called the McCullough Brothers out in Santa Fe Springs. They 
are the ones who did our well work for us, and I asked them about 
digging a well deeper, and they said that was dangerous as all 
get-out, because they couldn't go below the shaft that's in there 
now, and the drill would start wandering around and that they'd 
lose it and then they couldn't get the pump down in there anyway, 
couldn't get the shaft, it would be at an angle. So they didn't 
recommend that. Then I said, "Well, how about drilling a new 
well?" And they said, "Well, why would you want to drill a new 
well for?" And I said, "Well, that's what the state wanted us to 
look into." So we spent a lot of time and a lot of money looking 
into these things, but they said if we wanted to drill a new well, 
it would be about $90 a foot and they'd go down 300 feet and that 
would cost about $45,000, which was a reasonable price on that 
though because--well, the only reason was because we had the pumps, 
it wouldn't be out of reach of that type of thing. So, they said 
that they would do it, but they wondered where they would drill, 
right next to the well or in the middle of the two wells. They 
didn't know what we were going to do, so they'd have to analyze it. 
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They'd have to drill a well down to see if it would do any good, 
so that seemed to be kind of out. 
And the aeration process--we had engineers from 
Alhambra that drew us up a nice schedule and they said the state 
wanted a report, and they gave me one and that would cost--
approximately, to aerate they put the big tanks in and they 
would aerate the water, and they couldn't guarantee that it would 
work for a long time, but that would cost about $100,000, and as 
for that being mutual, we wouldn't have much of a chance without 
service. And then we ran into the removal by activated charcoal 
and activated carbon. And we found that this Smith Chemical 
Company out in La Puente, they put a pilot, they sell them. You 
can refer to Mr. Selander, here. The two pumps are right next 
door to Hemlock. I live on Hemlock Street right across Hemlock 
Street on the north side is Hemlock Water and Rurban is over here. 
We are working from the same basin, so we had a pilot filter put 
in his house and it took a long time pumping. It's pumping five 
gallons a minute and it's releasing itself in the activated charcoal, 
and he can tell you more about it, because he just got a reading 
this morning on how many thousand gallons it put out and it carne to 
less than one part. The water is coming out less than one part. 
And he has the report on how much that would cost, so that was 
our third recommendation from the state to look into--the three 
processes. 
CHAIRWOMAN TANNER: Aeration is a mixing of water with 
air. But then what do the Air Resources people have to say? 
MR. SAGER: They don't seem to like that at all, he-






CHAIRWOMAN TANNER: We have a little bit. of a conflict 
there. 
MR. SAGER: They'd have to put filters on the top of 
the filter. 
CHAIRWOMAN TANNER: So the air emitted is not con-
taminating ... 
MR. SAGER: The fumes would get into the air and then 
you would have more smog. 
ASSEMBLYMAN KONNYU: Where do the fumes come from? 
What are these fumes? 
MR. SAGER: I don't know. I have it in my report but 
they don't say anything, maybe the state here could. 
ASSEMBLYMAN KONNYU: Let me just understand what you're 
saying is that you take some water that comes out of the ground 
and you spray it, aerate it, and that creates fumes? 
MR. SAGER: That's what they said. 
ASSEMBLYMAN KONNYU: And these fumes are bad that the 
Air Resources ... 
MR. SAGER: That's what they told us. 
ASSEMBLYMAN KONNYU: The water is bad? 
MR. SAGER: The fumes are bad. I've got a letter on 
aeration that said what they'd have to do is put these big tanks 
in, but they never told us about the fumes until the state sent 
that letter to me. 
ASSEMBLYMAN KONNYU: Do you understand that, Sally? 
CHAIRWOMAN TANNER: Well, yes, I understand that. 
You need to clean up the water, you aerate it so that the fumes 
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or th]s TCE evaporates into the air. Then you have to deal with 
the Air Resources people and they say, "Okay, now you've got to 
clean the air," and so now we are going to have to do something 
about that. I don't understand the process, but I ... 
ASSEMBLYMAN KONNYU: The parts per billion is so darn 
small and it goes up in the air, whereas water you drink straight, 
right? 
CHAIRWOMAN TANNER: It seems that the parts per billion 
would be so reduced that there shouldn't be any problem at all or 
it seems so to me. Well, we ought to ask the state how that works. 
MR. SAGER: I think San Gabriel water is aerated, too, 
but I'm not sure. 
CHAIRWOMAN TANNER: It should be an effective way to 
do it. 
MR. SAGER: I was trying to get the doctor's report on 
this. We're living out on the edge. Our pumps are right on the 
edge of this big gravel pit. We are very limited up there; we 
work day and night to get the machinery down in there. We've 
tried to ask why they don't investigate and see what might be 
going on below the water level. It's a tremendously big pit. 
They say they've got some on their board and it has to go through 
them. But I'm still a firm believer that we could be getting 
something in from that. 
CHAIRWOMAN TANNER: You mean that hasn't been checked 
out? 
MR. SAGER: Not that I know of. 




monitoring has been done, and our first witness said that it was 
investigated and no source has been found, it would seem to me 
that that would obviously be a place to investigate. 
MR. SAGER: We have been told that it is the Resource 
Board that goes over the rates. 
CHAIRWOMAN TANNER: It was Mr. Hertel--! wonder if Mr. 
Hertel is still here. 
MR. HERTEL: I'm still here. 
CHAIRWOMAN TANNER: Yes, what about that? Is that the 
kind of thing that was investigated when we were looking for the 
source? 
MR. HERTEL: Yes, it was. 
CHAIRWOMAN TANNER: And there was no contamination in 
the gravel pit? 
MR. HERTEL: We did not find that there was any con-
tamination or TCE coming from that. 
MR. SAGER: PCE--he said TCE. 
MR. HERTEL: TCE or PCE. 
CHAIRWOMAN TANNER: Oh, either. It's sort of important 
that you get answers to questions like that. 
MR. SAGER: I think that's my. 
CHAIRWOMAN TANNER: All right, thank you very much, Mr. 
Sager. Next we will have Bud Selander from the Hemlock Mutual 
Water Company. Bud! 
MR. BUD SELANDER: Hopefully, you will hear a little 
bit of our problem. I'm Mr. Selander from the Hemlock Mutual 
Water Company and, Sally Tanner, I appreciate very much a chance 
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to come down and cry on your shoulder. 
CHAIRWOMAN TANNER: Well, you are certainly welcome . 
MR. SELANDER: Thank you. 
CHAIRWOMAN TANNER: I hope that we can do more than 
just, you know, talk about the problem and I intend that we 
shall. 
MR. SELANDER: The basic problem with mutual water 
companies--again our water company was started in '35, and 
we've been living with our same water since 1935, and so that's 
almost SO years of good water we always thought. All of a 
sudden, we find out that our water is no good and all indications 
are that we've probably been drinking the same water all along, 
because if there was a one-time pollutant, as far as I'm concerned, 
that as the time goes on that pollutant would start to clear up. 
But it does fluctuate and in our case we seem to be--I don't 
know whether we are sitting on the bottom or the top of the 
problem or not, but we have probably the worst record of pollutants 
in the whole area evidently, because we have two pumps that are 
located approximately 40 feet apart or SO feet apart, and one of 
them is in the high active level, which is just a little bit under 
40 parts per billion, and then we have another well that is in the--
I don't even want to say this because maybe somebody else is going 
to quote me--a 150, and so when it started out, very definitely, 
the well that we have shut down was 150. As soon as the Board 
realized that it was starting to go up, we shut the well down 
voluntarily, and at times we have had to turn it on because of 




we have a small well and a large well. The small well, that 
happens to be the good well, doesn't quite service all of our 
customers in the summertime. In the wintertime, it's more than 
adequate. In the summertime, it is not adequate and we have to 
have a little bit of supplemental water or otherwise we are just 
out. It's the same thing as having the water shut off. 
But we are living with this condition in that we don't 
know what to do. We know that money is going to have to be spent. 
We are limited by the Internal Revenue Service in that we cannot 
accumulate any money; as soon as we get $20,000, the IRS starts 
to look down on a mutual water company with $20,000, ooh, that's 
terrible! Now if it gets to $30,000, they send out a couple of 
auditors, but we can't do anything for that kind of money at the 
present time. Of course, maybe up to '35 that was true that the 
limit as to what we could accumulate and cover intended expenses 
was adequate, but it is not adequate at this time when we come 
up with the problems from the state and the county that we have 
to do something about water pollution. I don't know whether 
people here feel that we have had an awful lot of double talk be-
cause this is the way I feel. Almost every engineer, every expert, 
and everyone that I have talked with since we have had this problem, 
I haven't had anybody come up with a specific answer that I could 
nail down and that when they have finished talking, I find that 
the experts so far have been milked, and this has been a real 
problem for us because we are committed to try to get this water 
cleared up. 
CHAIRWOMAN TANNER: I have a feeling that we are going 
to be able to do something. This last year we passed a bill that 
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is called the Superfund bill, and the bil l is designed to clean 
up abandoned wastes and accidental spills. Now I would consider 
that a chemical in water, drinking water, i n water that people 
are using, consumers are using, a chem i cal that is found in that 
water and obviously was polluted by some agent--agency of some 
industry--that's an abandoned site as far as I'm concerned, and 
I think the Superfund money should be used to clean up that kind 
of a problem. I feel that somehow we are going to be able to 
work it out so that people wJth problems with their water ure 
go1ng to be able to have those problems cleaned up through the 
state and federal government. You know, I'm convinced that we 
are going to be able to find a way to do that. Obviously, a 
small group of people are not going to be ahle to raise that 
kind of money to clean up the wells. How many users--how many 
members or people? 
MR. SELANDER: We have been under the county regulations 
rather than the state because we have less than 200 customers. 
CHAIRWOMAN TANNER: Well, 200 customers can't pay to 
clean up those wells and. . . 
MR. SELANDER: But when we got into the trouble, then 
they started counting to see how many we did actually have, and 
we came out with 242. 
CHAIRWOMAN TANNER: Well, we're certainly going to have 
to find some way to clean up those wells, and you can't be stuck 
with the cost of cleaning up those wells or perhaps you can join 
some kind of consortium idea. I don't know, but there certainly 
must be some answers to cleaning up t hose wells. 
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MR. SELANDER: Well, we are on our own with the--in 
essence, the mutual water companies are trying to do something 
about a cost value that everybody says doesn't work. 
Mr. George Cade from Downey Welding has built a filter 
and has put it in my yard and I'm running water on the fence post 
that has at the present time run 40,000 gallons of water, which 
is not very much water, I grant you that, but the filter--Mr. 
Cade are you here? He said that he would try to make the 
meeting here--but that the filter which has act1vated charcoal 
within the filter is seven-tenths of a cubic foot. And that 
seven-tenths of a cubic foot, we are running two gallons of 
water per minute and we've run 40,000 gallons of water through 
that unit, and as of Wednesday morning, the stat book indicates 
that we have 0.75 parts per billion in the test sample of this 
filter that. 
CHAIRWOMAN TANNER: What was the water prior to the 
filtering? 
MR. SELANDER: The water going in is the basic water 
that the system has and it's about 36 or 37 parts per billion and 
it's reduced the amount down to 0.75; and the fact that we decided 
that the activated charcoal was the way out, that's the only way 
that we could come probably within anywhere near t .he money that 
is going to be required. That the activated charcoal--even though 
engineers and everybody else told us that that wasn't the way to 
go, but we had our own samples. 
The first sample that we put in was just a small container 
that you can buy at Sears or Thrifty or any place, and we found that 
we didn't know the amount of water that went through it, but it did 
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work and it took our sample from the 36 or 39, whatever it 
happened to be at the time, it would go down to less than one 
point per bill ion. But then I said, "Well pretty soon that 
activated charcoal goes kapooy, and it's ahsorhetl all that it 
can." So, naturally, we are trying now to find out what actually 
is going to be able to do it with our well. Now we moved the 
filter to the Hemlock Mutual Water because the level of PCE was 
much higher than the Rurban's water, so they felt that we could 
get a test and according to the small filters that we were checking, 
we know that when the filter quits working, then the count goes 
right back up to where it was supposed to be. 
CHAIRWOMAN TANNER: How close is the Hemlock wells to 
the Rurban wells? 
MR. SELANDER: We are approximately three blocks? 
MR. SAGER: Two or three blocks. 
CHAIRWOMAN TANNER: Is there sort of a pattern with the 
contamination? 
MR. SAGER: It's entirely different. 
MR. SELANDER: Basically, there's a big difference in 
not only the well depth of all the wells in the whole area and the 
point at which we get our water. We have our wells at the bottom 
of a lake. In essence, the San Gabriel Valley water has, as far 
as we can tell, a tremendous lake underground. At the present time, 
the level at our well is about 95 feet from the surface and we can 
pump from this lake of water underneath us, oh, 700-800 gallons 
per minute, and the water table right at our well drops only about 
a foot. So we are actually sitting in a lake of water under-
ground and it's being maintained by the Watermaster, which I'm 
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very, very happy that we belong to the Watermaster Corps and 
they do such :1 fine joh, hut. 
CHAIRWOMAN TANNER: Well, maybe all that water belongs 
to the Watermaster? 
MR. SELANDER: As far as I'm concerned, because he 
charges us. 
CHAIRWOMAN TANNER: Well, then it's his job to clean it 
up. 
MR. SELANDER: No, we don't think that he can clean it 
up because aclually we know that somebody has put in glutins 
and what I don't understand myself as a layman is that I could 
see our water contamination going up, but after a while it should 
go down, but it doesn't seem to be going down, not sufficient to 
warrant the. 
There are variations in even the pumping depth and where 
the water is coming from. The water that we are taking and running, 
the sample, it's the lowest, which is still way too high. We 
have inserted an insert into our well and set it down from--that 
we are pulling water out from between approximately 250 feet and 
300 feet and we have a solid casing down to that point and all of 
our water is coming out at that level. 
Now, the other well which is quite high is · just about as 
deep, but we have as a normal water procedure that they sink a 
well and the casing has got knife cuts in to let the water in so 
that the pump can pump. But our water is basically taken from 
ue[initely a fixed level of--so we're setting down a pump sucking 
almost like a straw in the lake and we know that the water is coming 
from that level. But the other well, we don't know where the water's 
- 51 -
coming in because we've got knife cuts all up and down the whole 
well in order to get enough water in. 
Now the thing is that so far I've got an awful lot of 
double talk from every engineer that I've ever talked to. We've 
had the main man from the largest activated charcoal company, I 
guess in the United States, come out and have a talk with us a 
couple of weeks ago and when we got done, he was still talking 
about TCE not PCE and this is where we have the problem. 
EveryboJy talks about, "We're gojng to solve your 
problem on PCE," and they try to relate to the fact that PCE is 
the same thing. Well, it's different. It's a volatile substance. 
It's heavier than water, but when you stir it up, it goes out in 
a gaseous form and the EPA says, "Don't put that air into the smog 
because it's even worse." 
MR. SAGER: We have a report from the engineers, who 
built on our sample filter and it's an elaborate thing. It's an 
elaborate system, but he would have to put it in Hemlock. Well, 
we would have to put in three tanks, four feet wide and 90 feet 
high and put three of those in and so many pounds of carbon, so 
many pounds of this and that, and he gave the exact figure of 
how we would have to change these suckers. Theirs would have to 
be changed every three years, isn't that right, Bud? 
MR. SELANDER: They say about six months. 
MR. SAGER: Six months and ours would have to he about 
six months. 
CHAIRWOMAN TANNER: How expensive would that be? 





MR. SELANDER: I didn't get a copy on the cost. 
MR. SAGER: But he said that it shouldn't be--when we 
had a meeting with the carbon company representative and the 
builder, he said it wouldn't cost much over $45,000 a year, 
didn't he--per year? 
MR. SELANDER: We have several quotes. The first quotes 
that we have--basically, when we decided to go to activated charcoal, 
I went to several different sources and invariably the source 
estimated that it would be around $35,000 for the unit. We did 
have a much lower estimate from Schmidt Chemicals Industry and 
it ended up according to the size that they were recommending--
and the size that we are getting recommended is about five or 
six times larger. Now I don't know which is which. I mean, I 
don't know which is true, which is the right way to go. But we, 
as I say at the present time as soon as that filter goes haywire, 
then I feel that we are going to have some kind of a number that 
we actually can live with but .. 
CHAIRWOMAN TANNER: What does the state--have they made, 
or the county have they made any recommendations to you as to how 
to proceed? 
MR. SELANDER: They say that we have to show every thirty 
days that we are doing something. Not that they don't want us to 
get it cleared up, but they want to know that we are trying to do 
something. 
CHAIRWOMAN TANNER: Yes, yes. 
MR. SELANDER: And if we do something they will accept, 
they say we are unfortunately having too high a water level. 
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We've told people not to drink the water, and, of course, when 
somebody says that maybe water is going to give you cancer, don't 
you think it would shake you up a little? 
CHAIRWOMAN TANNER: I would think so. Mr. Konnyu has 
a question. 
ASSEMBLYMAN KONNYU: Mr. Selander, jn light of your 150 
parts per billion count, have you thought about changing the name 
of the water company? 
MR. SELANDER: Well, the thing is that we do not sell 
our water. If it were San Gabriel Valley Water, I definitely 
would change the name. But we do not sell our water to anyone 
except our own users. It's a mutual water company and we do not 
compete with anybody except ourselves. If we decide--like maybe 
Richwood because they can't afford to keep up with all these 
extra costs involved that maybe San Gabriel will become--maybe 
we'll become San Gabriel, but it will be over the tying of my 
shoestrings together before they would ever go that way. Although, 
I know the gentleman across from me, he's smiling at me now, but 
I don't know what he's thinking. But we are a mutual water company, 
and we. 
CHAIRWOMAN TANNER: You intend to keep it that way and 
clean up your water? 
MR. SELANDER: Yes, well with ... 
ASSEMBLY~~N KONNYU: I wasn't referring to the word 
mutual, of course. 
MR. SELANDER: No, I realize that. No, but when I was 
there on Hemlock Street, that's the reason we ... 
MR. SAGER: Another agency tried that on the filters ... 
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and what they would have to do would be--it kills everything to 
me, because they say when you take that tape thing, charcoal, out, 
you have to renew the charcoal, and it has to be buried because it 
has that PCE in and it has to be carried away to the dumps to be 
put in the ground. 
CHAIRWOMAN TANNER: That is another problem. Once you 
have contaminated the charcoal, then you have to. 
MR. SAGER: Put it back into the ground and pray. 
MR. SELANDER: I understand that from the chemical aspect 
that they are trying to go about reactivating the charcoal without 
the normal procedure of getting that special permit to dump our 
waste. The waste is a problem. Now, I understand from the 
Hiberian Water System, they have an activated charcoal and their 
charcoal when it no longer serves its purpose, I don't know 
whether they reburn it or what they actually do, but they activate 
their own charcoal. But they are a big company, we are not. 
MR. SAGER: They heat it. 
CHAIRWOMAN TANNER: Say you bury the charcoal, it's going 
right into the water and you're problem is ... 
MR. SELANDER: You can't do it. We know that the problem 
is that we can't do that even in our backyard. Our backyard isn't 
even that big. 
CHAIRWOMAN TANNER: You wouldn't want to do it anyway. 
MR. SELANDER: But we have run into an awful lot of people 
that tell me they know what they are talking about and I find that 
when they get done talking to me, they actually don't know as much 
as I do and I don't profess to know anything. 
CHAIRWOMAN TANNER: Well the problem is that this has 
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only come to light in the last couple o f years. People are only 
beginning to recognize the seriousness of it and arc attempting 
to deal with it . I feel that you really are clearly attempting 
to deal with it . 
MR. SELANDER: We are definitely, and also all the 
small mutual water companies are now trying to band together in 
order to fight this situation through, so that we've got to get 
our costs down to where we can handle it because nobody has 
the--we could have had the background with money like some of the 
bigger water compan]cs, but we do not run on a profit hasi s at 
all. 
CHATRWO!'-lAN TANNER: There's someone from the audience 
that would like to speak. Could we hear from the rest of the 
panel and then I'll invite you to come up and comment. All 
right. 
UNIDENTIFIED VOICE: I probably won't take over my ten 
minutes. I'm ready. 
CHAIRWOMAN TANNER: That's all right. It's very in-
teresting and important that you do. R. H. Nicholson, Jr., 
President of the San Gabriel Water Company, you're next. 
you said, 
Company. 
MR. R. H. NICHOLSON, JR.: Thank you, Mrs. Tanner. As 
I'm Bob Nicholson, President of San Gabr1el Valley Water 
San Gabriel serves approximately 30,000-35,000 customers 
in the San Gabriel Valley. 
We have 27 wells located in the Valley, and 10 of them 
are affected by TCE, PCE, or carbon tetrachloride. Eight of these 




our efforts on these four pumping plants to treat the water, and 
we have installed aeration treatment at these plants. I have a 
chart here of a typical plant that I'd like to distribute to you. 
This plant--on this one sheet of paper there are two graphs. One 
graph is a cut-a-way view of the two wells that are located at 
this plant. This plant is B6 in Baldwin Park. The two wells 
identified as B6D and B6C are within 100 feet of each other. 
They are· approximately 500 feet deep with the deepest being 526 
feet. That's the C well. The perforations, which is the area 
where the water enters the wells, starts at 275 feet and goes 
on down from there. The C well has perforations approximately 
44 feet deeper than the Dwell; the two wells are very similar. 
If you look at the TCE concentrations on the right-hand graph, 
you'll see that there is three times the concentration of TCE 
in the shallower well than there is in the deeper well, that's 
at this time. Two years agn when we started monitoring the TCE, 
the concentrations were about the same in these two wells. 
I'm not trying to draw any conclusions from this chart, 
other than to show you that TCE does fluctuate broadly from 
month to month and from well to well. The aeration system that 
we've installed at this particular plant costs $35,000 to install, 
and it consists of nozzles within a storage tank that are spraying 
the water as it enters the tank and moving air through that water. 
We have found that we can reduce the TCE by about 80 percent removal. 
CHAIRWOMAN TANNER: It's just amazing to me here, this 
TCE level has gone up considerably and. 
MR. NICHOLSON: Yes, it has. It's gone from 5 parts per 
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bl1Jion 111 the one well; at one point, it got to 25 paTts per 
billion and then it dropped back down to 15, but ... 
CHAIRWOMAN TANNER: It would almost indicate that 
somebody is putting TCE in the water, but ... 
MR. NICHOLSON: Well, if you look at the other well, 
it's stayed relatively level, the C well was 5 parts per billion 
a few years ago, and it's still 5 parts per billion. It's very 
difficult to explain this and the reason I'm bring this up is 
I think we have to know more about TCE and the reaction of TCE in 
our groundwater supply before we attack the problem. 
CHAIRWOMAN TANNER: Yes. 
MR. NICHOLSON: I can't explain this. I think that 
everybody might have a theory of why two wells, side by side, 
would have such different readings with one, three times the 
level of the other. 
CHAIRWOMAN TANNER: What is your theory, I'd like to 
know. 
MR. NICHOLSON: Well, my theory is that the deeper well 
is the one that has the least amount of TCE, so we're drawing more 
water from that very bottom set of perforations and that's enough 
to make the difference here. 
CHAIRWOMAN TANNER: The TCE has risen? 
MR. NICHOLSON: Yes, it's up on the surface. One theory 
was that the TCE is lying at the bottom of our base and it will 
trickle out. Well, that's not the way I see it. This is moving 
down through the aquifer. The TCE problem that these gentlemen 





it's only in the very shallow wells. It's witl1in the top 200 
feet to 300 feet of the surface. Where we have deeper wells, we 
don't have the PCE problem, but it is no doubt being drawn down. 
Now, I don't know if these fluctuations also could be just 
sampling fluctuations. We're dealing in parts per billion, 
and I'm not sure how accurate our sampling equipment is, but it 
does tend to show that it's following a pattern. The two wells 
tend to rise at the same time and go down at the same time. 
The added cost of running these aeration systems is 
about $4 per acre-foot. Now that would be an added cost over, 
say, $31 per acre-foot, that's our normal pumping cost. Now that 
is a significant cost when you add to it the other problems that 
come about because we have to aerate the water. We can't get as 
much water out of this plant as we would like to. The production 
capacity is reduced. That means we have to bring other plants 
into operation that might not be as efficient, as far as their 
use of electricity to pump the water. So our pumping costs generally 
are going up, not just in the plants where we're aerating. 
CHAIRWOMAN TANNER: What about your problem or is there 
a problem, Bob, with the aeration or the air emission there? 
MR. NICHOLSON: Well, we haven't had a problem. Possibly, 
talking about it today, we might create one, but the volumes of 
air that are moving across this water to remove these very minute 
quantities just cannot be significant. 
CHAIRWOMAN TANNER: It could it seems to me. 
MR. NICHOLSON: I mean the people that use this water 
or water their yards, are they going to be cited by the Air 
Pollution people? 
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CHAIRWOMAN TANNER: Yes, it wouldn't seem to me that 
it could be. 
MR. NICHOLSON: I don't think they are because it's 
just--you know, more pollutants went into the air I think when 
I drove my car up here today than we would be putting in in ten 
years through this aeration. 
CHAIRWOMAN TANNER: Well, I hope we haven't brought up 
a subject that will cause a problem. 
MR. NICHOLSON: I did just want to share the cost with 
the people here. Our average for four plants where we put in 
aeration has been $33,000 per plant. It seems to be very effective. 
The cheapest installation was $19,000, but this is to deal with 
TCE levels in the twenty to twenty-five maximum range. We're 
able to bring those below the action level of 5 parts per billion. 
If, as has been discussed earlier, the action level is raised to 
SO parts per billion, this plant that you have before you would 
require no treatment at all; in fact, the money I would say could 
be termed wasted that we spent there if the level is higher be-
cause there would be no use for the aeration system after the 
level was raised. 
CHAIRWOMAN TANNER: Aeration would handle the PCE pro-
blem as well as TCE? 
MR. NICHOLSON: It would handle TCE also, yes. It 
creates other pro blems though. You start concentrating as you 
aerate the water, some of it evaporates and leaves more of t he 
hardness in the water, so we're actuall y making the water harder 




CHAIRWOMAN TANNER: But cleaner? 
MR. NICHOLSON: You solve one problem and you create 
another one. 
CHAIRWOMAN TANNER: Yes? 
ASSEMBLYMAN KONNYU: In listening to this, the thing 
that's struck me was your comparison to the amount of pollution 
you created by driving over here. I mean, wow! Now recognizing 
that it was unscientific, that it was your own impression, do 
you think that it has any validity? Are we talking about mountains 
and molehills or moles and mountains, or what is all this stuff 
about? You see, it's back to the question I asked the other 
gentleman about, when in the hell are we supposed to get nervous 
about things? 
MR. NICHOLSON: Well, you're into another area where 
I certainly have opinions, and where in one-half, a water man 
would have to remove this from the water, the other side is an 
individual who has given some thought about this problem, and I 
don't see the problem as significant as other people see it. The 
lifetime risk that we're talking about, you have to drink two 
quarts of water for 70 years before you would have this risk. 
The risk has developed by testing rats and applying--because they 
didn't know how it would apply to humans, they applied a thousand 
percent error factor to it, not nine hundred or not eleven hundred. 
It seems to me that before companies like ours and these mutuals 
are almost forced out of business, before we get to this point, 
I think we should have had some better studies on this to determine 
really what level is harmful and what level isn't. 
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CHAIRWOMAN TANNER: I agree with that, but I also feel 
that the state, the Department of Health Services for instances, 
if they recognize there is a risk to the public's health, they 
have the responsibility to say that there is this possibility, 
this risk of danger to the public's health, and they must do that 
because if they don't, then they're not doing their job properly. 
So it is difficult and they, of course, have been waiting for the 
federal government to set those standards. The federal government 
has been slow and so, in the meantime, it's very difficult for 
the water companies and for the consumer. But, in the meantime, 
I can understand--it makes you a little bit uneasy or sometimes 
even angry to think, "Well, perhaps the state has set standards 
arbitrarily." But if there is a risk and if they are concerned 
with protecting the public's health, they have to do that. They 
have the responsibility of setting those standards, and if you 
have invested in this aeration machinery and it's found that 50 
parts per billion is the standard, I don't know that it's a 
waste after all because in the meantime you feel secure that you 
are serving clean water. 
MR. NICHOLSON: Well, I agree that the State Health 
Department has to take the approach if we're going to err, we'd 
better err on the side of caution and be abundantly cautious. 
It's just that there is tremendous expense in investment here, 
anJ it seems like two years ago we were sitting here talking about 
this same thing. 
CHAIRWOMAN TANNER: The same thing. 
MR. NICIIOLSON: AnJ here we are t wo years later and we 




CHAIRWOMAN TANNER: Yes, I made that point earlier, and 
I just think it really is inexcusable that we don't have those 
standards. But then I guess politics gets involved and that's 
the worse thing to be a cause for delay. 
MR. NICHOLSON: Yes. 
CHAIRWOMAN TANNER: I think we'd better move on because 
we're going to have a break for lunch in a few minutes and Mr. 
Van Wagner, who is the General Manager of the Valley County Water 
District, will have a few words for us. 
MR. JAMES VAN WAGNER: Thank you, Assemblywoman Tanner. 
Pirst of all, I would like to say that I think this hearing is 
very timely. The Valley County Water District has been the most 
severely affected of all the water producers in the San Gabriel 
Valley. In fact, we were distinguished enough to have the first 
discovery well as one of our operating wells, which I might add 
was shut down immediately after the discovery. 
Our experiences follow along the same line as the San 
Gabriel Valley Water Company, and in the early stages we ex-
perimented with the aeration process. The fusion process where 
we take little fine bubbles and bubble it up through the water in 
a reservoir and the air bubbles off the top as a method of re-
moval in a continuous process operation, and it did not work. 
The next procedure we tried was the aeration in the 
reservoirs where we first did a batch operation where we pumped 
water out and through sprays and an old swamp cooler, blower up 
on the top to exhaust the air, let it go through the vents and 
come out the top and aerate in that manner. That was successful 
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from the standpoint, if you take a look at the handout that I 
gave on the increase in concentrations of our wells, and for 
the benefit of the audience that don't have a copy of this, our 
Moraga well in 1980 was experiencing contamination from TCE, and 
I say TCE because that is not the only contaminant in that well, 
because there's about 23 of them that were identified on a scan. 
They have PCE in them at 300 right now as well as the TCE, but 
it increased from 430 in the summer of 1980 to 625 in the summer 
of 1982, which represents about 145 percent increase. 
The Landy well which is the one we did most of our 
aeration work on and the spray aeration in the reservoir, and we 
were successful with it, when in the summer of 1980 and actually 
into the winter of 1981, we had a contamination level at 8.5 and 
it fluctuated up and down a little bit. However, that increased 
into the ZOO's and 300's, and at that point we abandoned the 
aeration process because it just wouldn't get the job done. That 
particular well in the summer of 1982 hit 940, and probably has 
an additional 300 parts per million of PCE; and it has various 
other volatile organics in it including 111 dichloroethane, which 
is the Fairchild solvent that was found there, and dichloro-
dichloroethanes and all of those good things refer to it, and that 
increase--and this is an alarming thing. The increase that we're 
talking about is an 11,000 percent increase in that well. But 
that wasn't really the bad one, because the Aero well which fell 
below the action limits in the summer of 1982 at 1.2 parts per 
billion was recently sampled by the State Department of Health 





the other contaminants in there as well. TCE at 700 parts per 
billion which is a 58,000 percent increase if you want to look 
at big numbers. Our big Dalton well which is the last one, un-
fortunately, we lost. We lost it this summer. Our last analysis 
on it came out at 82 which takes it on our shutdown list. Now 
this is four of our wells that are shutdown out of the ten wells 
that we operate. The two other wells are contaminated with carbon 
tetrachloride which I think is a different problem. There is no 
question in my mind that this section of the San Gabriel Basin 
has been used as a dumping ground of toxic waste. If you go 
through and look at this, it should qualify for Superfund monies 
to clean up. Some of it is a non-point source of contamination, 
and some of it is, I'm convinced, a point source, and some of it 
even may be getting into the ground today. I have evidence to 
indicate that at least in small quantities. 
CHAIRWOMAN TANNER: There is some getting into the 
ground? 
MR. VAN WAGNER: Small, and I'm talking about my own 
personal samples collected from rain water run-off and gutter 
run-off water~ we're talking about in less than 100 parts per 
billion which by the time it would mix into any good water would 
not even show up. 
CHAIRWOMAN TANNER: Yes. 
MR. VAN WAGNER: So I think that that problem still 
exists. As far as our actions, following the initial increase 
and this would be the summer of 1981 when our aeration process 
would no longer handle the problem, we had to start taking a 
different tack and that is to move our production sources and to 
- 65 -
change our pumping patterns to shut those wells down and because 
our system was designed for wells to be located in various areas, 
we now are having to inject water from the opposite end of the 
system and deliver the reverse directions; it involves increasing 
the pipeline sizes in order to maintain pressures. 
At the same time, we did apply for an EPA Research and 
Demonstration Grant. My understanding is that that grant is still 
working in spite of the freezes in Washington. This will be, 
hopefully, an aeration method of removing the water and taking 
out 99.9 percent. But now that the contamination is approaching, 
and it was going to be used at the Landy well, it ' s hitting 940 
and it's not going to do the job. So now we'll have to either 
double-stack this aeration and go through twice or abandon that 
maybe for carbon treatment. But I doubt if carbon treatment can 
handle this in a practical manner for a utility to reasonably 
pass on those costs to the customers. 
I go along with Tom Stetson and everybody else that 
I've talked to as to how the process should go to clean up the 
Basin. I think that there are some high concentrations that could 
be cleaned up by removal and the water not be wasted. I under-
stand in the Fairchild clean up process that they're taking the 
water out of the ground, aerating it, cleaning it up, and dumping 
it into a channel that runs into San Francisco Bay. We're in a 
position where we have four good wells that we'll make available 
to any agency that would like to move in and use those wells for 
clean up removal of contaminants in the groundwater basin. We can 
give them a variety of range or contaminants if tltey'J like. We've 




marketing it, we had so much in our water. But I can understand 
the committee's feelings that they expressed about air contamination. 
We envision we're going to have that brought to my--if we get 
our EPA Research and Demonstration Grant, one of the things is 
to monitor the air in that grant. This has been worked out with 
the Regional Water Quality Control Board in 
setting up some monitoring to determine just what will happen 
there. Our grant, if it does come through, and the pilot demon-
stration will be a full-scale plant that will operate for years 
so that we can generate cost and clean up techniques that may be 
available to anybody in the country. 
CHAIRWOMAN TANNER: I'll tell you what if our committee, 
and I think our committee will come up with some kind of a program. 
We have been working closely with the Department of Health Services, 
and, hopefully, we can come up with some solutions to the problems 
that you small water companies are having. And when we do come 
up with some kind of a program or some ideas and some plans, we'll 
work very closely with you, so that I feel that we will be able to 
get something positive done and get some help. I really feel very 
strongly about that. I do believe Superfund money can be used. 
Ernie? 
ASSEMBLYMAN KONNYU: In listening to the other presen-
tation, one of the things that intrigued me as to possible solutions 
is simply have lower, deeper wells. Is that something that you 
folks have thought of? 
MR. VAN WAGNER: All of the presentations, all of the 
studies I've been to, and the workshops I've been to on this sub-
ject really doesn't point out just what the problem may be, why 
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these fluctuations occur. There are several factors involved 
that really need a study done. We couldn't afford ourselves to 
go in and pump these wells and determine where it's coming from. 
The answer to your question is that some will say there's a plume 
coming down and that plume, if you're within the plume area and 
you're producing, you will pull the contamination out. There's 
no questions that TCE, carbon tetrachloride, PCE arc all of them 
heavier than water, and this is the unfortunate part of the whole 
problem. When that got into the ground or was poured into a pit 
or soaked into the ground, it's a very, very good solvent, it will 
go through blacktop and it moves its way down to the groundwater 
basin, water coming in on top of it just helps to force it on 
down. The concentrations we're experiencing here, we're looking 
at this material in solution, so it isn't necessarily moving down 
in our wells. What we're getting is--conceivably TCE has--just 
enough has gone into it to go into solution, or conceivably a 
lot more has gone in and actually gone through. As Bob indicated, 
it's sitting down at the bottom. The only thing that will sit at 
the bottom is if pure TCE goes through without dissolving, then 
it would be like pouring some sugar syrup, which is heavier than 
water, in your ice tea glass. Part of it will go into the ice 
tea as it goes down and the rest of it will sit at the bottom and 
this basically is what happens when this moves through. So conceivably 
it could be at the bottom, but if it's a clay lens coming through 
and the stuff was put up here, it could come down to the clay lens. 
And it will go through clay, but it's much slower, and conceivably 






ASSEMBLYMAN KONNYU: When you say it goes down, are you 
talking about it going down a hundred percent or does each foot 
of depth in the aquifer take up some of that and some of the 
stuff settles there and eventually some gets down there. Let's 
say if there are a 100 parts at one foot below ground, is it 
only 1/lOOth of one part at a thousand feet, or something like 
that? 
MR. VAN WAGNER: I'm not an expert in this, but let 
me give you my unuerstanding. You put it in on the surface and 
there was no water there. Part of it would adhere to the soil 
material, part of it would move through full TCE. It weighs 
about 1.4 times the weight of water, so when it reaches the water 
it continues down through the water. If you took and put it in 
a glass of water, it would go to the bottom and some would go 
into the solution. They tell me about 2,000 parts per billion 
is the solution bottom where it goes into solution in water. So 
some of it would go into solution and water, the balance would 
settle to the bottom of the water glass. Now, if you mix it with 
sand and gravel in there at the same time, you're going to get 
some absorbing into the sand and gravel, some of it probably 
mixing a little bit better, and some of it wojking its way right 
to the bottom. Some of the technical articles I've read on it 
will indicate that if the water is flowing in this direction toward 
the ocean--but the igneous rock based on the complex of the basin 
is flowing in this direction, if the full strength TCE does get 
to the bottom, the water will continue to flow to the ocean, but 
the full concentrated TCE will start flowing down gradient along 
the bedrock in the opposite direction, and there is still a lot - -
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just the basin in itself; one section of the basin where they go 
through clay lenses would stop some of it from moving through 
and cause it to move horizontally. 
ASSEMBLYMAN KONNYU: All right, so then if this scenario 
is somewhat accurate, then when you have a ralnfall, tlten some 
of the material that had adhered would be loosened up and would 
go down. And so it would constantly be a feeding and cleansing 
process. Is that right? 
MR. VAN WAGNER: It's my understand that when it first 
goes through, some of it will absorb to the material, the clays, 
the rocks; and subsequent fresh water would come through and 
desorb it off of it and ultimately clean it off, yes. 
ASSEMBLYMAN KONNYU: So that would explain or that would 
be one explanation of these wild readings that Mr. Nicholson was 
mentioning. Right? 
MR. VAN WAGNER: Yes. 
ASSEMBLYMAN KONNYU: Okay. 
MR. VAN WAGNER: Part of it could be due to the water 
levels. In the winter of 1979-1980, I believe, our basin was 
near a recent all-time high and this summer we were hitting a low, 
the lowest low since that time which is typically in the summer-
time. That could have an effect on it. The fact that this was 
discovered at a time when the basin was very high doesn·'t give us 
a good picture of what it was in the past. So it's kind of hard 
to know whether it's a lot more corning in or whether it's been a 
defect of the blending of the wet years of '77, '78, '79 or what-





ASSEMBLYMAN KONNYU: It almost sounds as if because the 
water table rose due to higher water that some of the stuff that 
had adhered to the ground where water wasn't there before. As 
the water table rose all of a sudden it dissolved some of the 
adhered particles and it became part of that water and created 
these variances. 
MR. VAN WAGNER: That could be one. The other could be 
the water came in since we were at low levels, when the table 
was high, we could've had good water come in and dilute the top 
section with the highly concentrated stuff further down. It 
really is speculation without a study and it really indicates that 
we've got one good generator in the Valley and my district has 
an answer to it. First of all, we have connected to the Metro-
politan Water District as a backup due to the loss of production 
capacity from these wells that are shut down. But we have another 
answer. I think I've identified an area in the basin that might 
be fairly safe from pollution for the next ten, twenty, or thirty 
years provided nothing gets in upstream from it. It's downstream 
from the normal basin recharge area, and to move over there and 
just pump and abandon these wells, the thing is that if we do this 
we're not solving the problem. The problem is that this contami-
nation is in the basin, and if we don't take it out ... 
CHAIRWOMAN TANNER: We have to clean it up. 
MR. VAN WAGNER: It's going to move downstream and affect 
somebody else's wells. Bob here has a lot of them downstream and 
in a matter of time, and I think a geologist would probably support 
this statement, in a matter of time if it's not taken out of this 
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basin, it's going to end up going through Whlttjer Narrows, and 
at least that's in solution, that's in the range of 1,000 to 2,000 
parts per billion and would move through the Whittier Narrows and 
into the West Basin and they would have the problem. Hopefully, 
some of it would be diluted at that time that you would get some--
one solution to the pollution they say is dilution, and then a 
little bit of that would take place. 
CHAIRWOMAN TANNER: I'll tell you what we're going to 
do. We're going to hear from the lady who would like to make a 
comment, if you would come forward please, and then we'll break 
for lunch, and try to get back here--it's twelve, it's almost 
12:30 now, we'll try to get back by a quarter of two. Would you 
identify yourself? 
MS. FLORENCE PEARSON: Yes, I would. My name is 
Florence Pearson and I work for the Department of Health Services 
in the Office of Public Education and I'm a liaison. I worked 
in San Francisco for the Environmental Protection Agency for 
quite a few years, and when I heard this gentleman mention that 
activated carbon was an effective treatment for the TCE, it brought 
to mind a study that EPA did of home drinking water filters ncar 
deactivated carbon. EPA tested these filters using the priority 
pollutants that were also mentioned earl·er and found that some of 
the home drinking water filters that use activated carbon were 
effective in removing TCE, or I know were effective in removing 
the priority pollutants and I assume that included TCE. It 
occurred to me that it might make sense to put together a fact 





something that you could do as a consumer to protect yourself." 
The cost of the filters are relatively reasonable, I think the 
most expensive ones--you can get a filter that fits right on your 
water tap, or you can get a filter that you put under your sink, 
and I think the most expensive one is something like $400, with 
the ones that you put on your water tap somewhere around $20. They 
do have a way that you change the filter after you've used it 
for a certain period of time. It does get old and it doesn't 
do t~e job anymore and you do need to change it. But I think 
they just give you information on what you need to do about 
that and you go out and buy another filter. It certainly isn't 
a long-term solution, but it would be another way of ... 
CHAIRWOMAN TANNER: Right after TCE was discovered in 
the area in the wells, we had a problem with people going door 
to door selling, being very irresponsible in what they were selling 
and peddling to customers, and so we have to be very cautious 
about making that point. 
ASSEMBLYMAN KONNYU: Exploiting the opportunity. 
CHAIRWOMAN TANNER: Yes, and we have to be very cautious 
about making those recommendations. 
MS. PEARSON: Well, the way that EPA did this, they just 
said, "Here are the different kinds of filters that are on the 
market," with no indication that you should buy one model or one 
brand over another. But you can buy a filter that does this, or 
a filter that does this, or a filter that does this, and just, you 
know, not making any kind of product endorsement which is something 
that EPA is very careful to avoid, but just giving people some 
idea of how effective these filters are. 
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ASSEMBLYMAN KONNYU: So the idea would be, if you're 
one of those nervous type of folks who really think that cancer 
is just going to invade your body, you could get rid of that 
worry and therefore cure your worry problems; whereas, if you're 
one of those that says, "Who knows what's going on here. Probably, 
we don't have a whole lot to worry about. There's lot's worse 
things to really worry about." Then he wouldn't have to buy and 
that's the idea, all right. 
MS. PEARSON: Right, they could make their own choice. 
They wouldn't, you know ... 
ASSEMBLYMAN KONNYU: So your approach is. 
MR. PEARSON: It would be up to them. It's not a 
solution, it's just a short-term alternative. 
ASSEMBLYMAN KONNYU: Well, wait a minute. Now the filter 
better be a solution for those who buy it. Right? 
MS. PEARSON: Well, the filter would work. I'm sure it 
would remove some of that contamination, but as we were talking 
about there's a difference between using another water supply, for 
instance, and cleaning up the problem. And it certainly isn't 
a way of cleaning up the problem. 
CHAIRWOMAN TANNER: Thank you very much. All right, I 
think we'll come back at a quarter of two. Thank you very much. 
LUNCH BREAK 
ASSEMBLYMAN KONNYU: Frank Bowerman, come up. Is he 
here? Okay, do you know where he is? He's probably going to he 
here in a minute. Come on up here, you've been called. We want 
to get going. 
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Ladies and gentlemen, Mr. Bowerman's going to testify 
relating to treatment, technologies, and costs. Mr. Bowerman! 
MR. FRANK BOWERMAN: Thank you, s1r, Members of the 
Assembly, and staff. I'd like to be brief, but I'd like to talk 
first about costs, which I know is what you asked me to be here 
for. Then with your permission, I'd like to spend just a few 
minutes talking about TCE problems elsewhere in the state as 
they might relate to the situation here in the San Gabriel Valley. 
Looking at the literature which documents a lot of 
activities by others, and comparing it with our own cost estimates 
based upon jobs that we've performed, probably the easiest number 
to make things real is not in terms of per thousand gallons or 
per million gallons or per hundred cubic feet which are--in the 
industry that's what we deal with. But if I round it off in terms 
of what a family uses in Southern California by way of water, it's 
about 10,000 gallons for an average family in a month's time. If 
we take and multiply that 10,000 gallons times the cost for either 
air stripping or treatment with granular activated carbon we would 
come up with a meaningful figure in terms of about what is the 
increase in cost to the average homeowner. I'm not going to go 
into a lot of detail, but these costs are based upon two well-
developed technologies. Some testimony you've heard this morn1ng 
may have seemed as though granulated activated carbon is something 
that you need to test. Well, we're 35 years experienced in dealing 
with the use of granulated activated carbon for industrial waste 
treatment and there's not really that much difference about the 
application to the detoxifying of water supplies for TCE and PCE. 
- 75 -
CHAIRWOMAN TANNER: Could I interrupt you for a moment? 
MR. BOWERMAN: Surely. 
CHAIRWOMAN TANNER: You heard Mr. Selander describe the 
amount of water that was going through the charcoal. 
that compare with--how many people would that service? 
recall what he said? 
How does 
Do you 
~1R. BOWERt4AN: I think it was a few hundred. 
CHAIRWOMAN TANNER: It would service that amount every 
day--would it service? 
minute. 
MR. BOWERMAN: Yes, I believe that was his testimony. 
CHAIRWOMAN TANNER: Yes, okay. 
MALE VOICE: I think he said that it was 2 gallons per 
MALE VOICE: No, it would do that. 
MR. BOWERMAN: Well, I was thinking in terms of his 
whole service area. 
CHAIRWOMAN TANNER: Oh, no. 
MR. BOWERMAN: No, the amount. 
MALE VOICE: We're only just trying to find out with a 
small amount--a decent number so we could make it larger, but how 
large then we would be able to tell. 
CHAIRWOMAN TANNER: Okay, I didn't know the answer to 
that and I was concerned about that particular question. 
MALE VOICE: The figure that we're testing is not 
sufficient for actual water use. 
CHAIRWOMAN TANNER: Yes, okay. 
MR. BOWERMAN: In full scale, an air stripping unit that 
would service about 5,000 residences would comprise, say, a couple 
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of air columns maybe twenty feet high and about three feet in 
diameter. These don't occupy a lot of space. They're relatively 
small units. The pumps, the concrete foundationing and everything 
could all be contained within part of the garage, so they're not 
terribly large space consumers. That would be for 5,000 or you'd 
have to consider multiples or very much larger units for very 
much larger facilities. 
The activated carbon to be effective, it has to have a 
residence time of the polluted water of about ten or more minutes 
within the vessel itself, so for about 5,000 service units--5,000 
homes--that would mean a couple of activated carbon units perhaps 
ten feet in diameter and about twelve feet tall. So again, we're 
talking about a relatively small use of land for most applications. 
Now as far as costs are concerned, air stripping is 
very much the least expensive because our calculations show that 
if TCE as it is presently being found in the groundwaters of the 
San Gabriel Valley which is from, say, five to fifty up to a 
hundred to two hundred parts per billion of TCE or PCE could be 
taken from the system down to less than the SNARL recommendation 
for about $2 per residence per month in unit servicing 5,000 
residences or more. ~fuen you get down to 500 or 200 residences, 
then the economy of size isn't fair and so the unit cost may be 
two or three times that high. Now for. 
CHAIRWOMAN TANNER: How much is that a month, did you 
say? 
MR. BOWERMAN: About $2 per residence per month, which 
is a substantial increase in most water bills. 
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household? 
ASSEMBLYMAN KONNYU: That's per residence not per 
MR. BOWERMAN: Per residence per household. 
ASSEMBLYMAN KONNYU: Oh, per household. 
MR. BOWERMAN: Not per resident, but per residence. 
CHAIRWOMAN TANNER: But that's cheaper than buying 
bottled water. 
MR. BOWERMAN: Oh, yes, yes. Now if it's desired to 
reduce larger concentrations or if a water company desired a 
greater degree of assurance that the reduction is going to be 
below five parts per billion, then activated carbon is the 
accepted technology and that would be three to four times that 
high. Our estimate is around $7.50 per household per month. 
Indeed, a substantial increase and that puts it to about where 
bottled water might cost most homeowners. 
C~~IRWOMAN TANNER: The first would be aerating. 
MR. BOWERMAN: It would be air stripping. 
CHAIRWOMAN TANNER: Yes, and then that's the aerating? 
MR. BOWERMAN: Yes, ordinarily you would take a column 
and fill it with perhaps plastic objects, gas plastic objects, 
and just cascade the water over the top and as it flows down, 
freely trickling over these plastic objects, you'd blow air from 
the bottom up and vent off the materials that are vaporized. 
That works all right on TCE and PCE. We're doing some work in 
Silicon Valley where we're dealing with trichlorobenzene and that 
cannot be readily removed. It doesn't vaporize readily, it has 
a low point of vaporization. So activated cnrhon b0comes an 
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essential need in certain types of solvents, but we will get to 
that later. 
Cf~IRWOMAN TANNER: But not the TCE and PCE? 
MR. BOWERMAN: But not the TCE and PCE. Now the joker 
in the deck as I see it is the air quality requirements because, 
indeed, we're talking about low concentrations, but if you're 
treating a lot of water in one location, then you have a lot of 
mass emission. You're venting off the low concentrations but all 
at one point. However, we do know the technologies, although 
these add to costs under essentially three: (1) you can scrub 
the air with activated carbon. You can destroy these solvents 
in a flame burner and then you create oxides and nitrogen which 
is not very good. 
CHAIRWOMAN TANNER: That's another thing. 
MR. BOWERMAN: Another thing, or you can water scrub. 
You put it through water scrubbers and put that to the sewer if 
that were permitted by the responsible sewage authorities. So 
you can correct the problems of venting off the vaporized gases 
to the atmosphere. It just needs one more step. Now. 
ASSEMBLYMAN KONNYU: How much does that cost per 
resident rather than household? 
MR. BOWERMAN: I didn't calculate that, sir, and I 
would guess that that might increase the cost by about twenty to 
thirty percent. That's just from my own experience, I think that 
would be true. 
I didn't really introduce myself, but I'm the Senior 
Vice President and I'm Technical Director for Engineering Sciences 
not only in California but throughout the country, and so I'm in 
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technical direction of, at present, about thirty different 
hazardous and toxic waste studies and remedial action programs. 
So we get involved in these problems with direct hands on field 
experience in dealing with these problems. 
I'd like to comment also on the question of how the 
problem in the San Gabriel Valley might be approached other than 
by just taking each water source as it is extracted from the 
ground and treating it for distribution. And this comes about 
from a lot of experience we've had in perfecting monitoring pro-
grams and remedial action programs for industry, and I'd like to 
use some examples, if I may. 
CHAIRWOMAN TANNER: All right. 
MR. BOWERMAN: In the Sacramento area we're the prime 
consultants for the United States Air Force at McClellan Air Base 
and that's about a two mile by two mile area, and scattered over 
that are about thirty operations that over the last 20-25 years 
have introduced solvents into the ground. 
Now in requesting our help, the first thing we did was 
to define for them what the problem is. Nobody has really defined 
the problem in the San Gabriel Valley, yet. The problems of con-
centrations of solvents in water supplies, but that's not the 
basic problem. The problem is where does it come from? So the 
first thing we did was we put down monitoring wells, about 120 of 
them, over this two mile square area, and fortunately for the Air 
Force, we were able to identify the problem as being confined to 
the first acquifer, the first water hearing soil, separated from 
the underground, underlying acquifers, by a heavy layer of clay. 
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So the problem now is very clearly defined. The Air 
Force is very aggressive in solving these problems in that they 
are ~n a sense taking a lead, I believe. The next step as I see 
it· will be to intercept the flow which is leaving the property 
owned by the U.S. Air Force with a series of intercepter wells 
which will draw the water to the surface, clean it up, and then 
put it either back into the ground or once it's cleaned up it's 
like any other water supply that you can extract from the ground 
that's clean, you can use it. So they may not put it back into 
the ground, if they do indeed have a use for that much water. 
The problems elsewhere are not that simple and they are more 
complicated in the San Gabriel Valley, but that's one approach. 
CHAIRWOMAN TANNER: Can I ask you a question? 
MR. BOWERMAN: Certainly. 
CHAIRWOMAN TANNER: One of the witnesses referred to 
the water supply as a lake, an underground lake. Now are all of 
these wells served by this underground lake as such, would you 
guess? 
MR. BOWERMAN: In the San Gabriel Valley, the geological 
episodes that resulted in this groundwater appear to be very wide-
spread. There are exceptions when you get up into the Raymond 
Basin, up in the Pasadena area. There is a separate water basin 
up there. But generally speaking, the basin was excavated by 
geological action to the depth of about a thousand feet. It's a 
monumentally large spot of water body underlying us and it's many 
miles in surface extent, and it's cracked by the Whittier Narrows 
barrier which is bedrock and rises to within a few hundred feet 
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of the surface. At its greatest depth, the basin is over a 
thousand feet deep and it contains sands and gravels, most of 
which are water bearing. 
CHAIRWOMAN TANNER: So it could be that this TCE and 
PCE is trapped in ... 
MR. BOWERMAN: I think that Jim Van Wagner said it 
very accurately this morning that because of its greater density, 
about 1.4 as compared with water, it plunges. It tends to move 
vertically, not terribly rapidly. That vertical motion is slow 
motion. The horizontal movements of the water may be in the order 
of a few feet a day in coarse sands and gravels or maybe a few 
feet a year when you get into finer sands or silts, but the 
vertical movements of these pollutants are probably in the order 
of a few feet a year. They're not just going straight down to 
the bottom rapidly, but this though suggests to me a matter of 
some urgency in trapping them before they get beyond depths from 
which we might be able to retrieve them. 
Now, the second air base that we're working on, the 
air base at McClellan sort of represents very widespread TCE 
getting into the ground over many years from essentially degreasing 
operation. The maintenance of aircraft engines and aircraft paint 
stripping, and things of that sort, where these very effective 
solvents have been used because they are very effective in that 
purpose and it had to be replaced in some cases by less effective 
solvents because they are less hazardous than the old ones. 
But another example of an air base is here in Los Angeles 
County out at Edwards, where the shuttle lands and we're the Air 
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Force's consultant on that base, and the groundwater there is 
virtually stagnant. It's a very fine dry lake because it collects 
the water all in one place and there's very little outflow from 
it, so anything that goes down into the groundwater pretty much 
stays there or moves very slowly. Now the problem there has not 
been to intercept the flow as it leaves the air base because it's 
not leaving the air base. The problem is to go around and 
selectively cause that material to move out either by aspirating 
it by introducing air into the sands and silts or to extract it 
once its reached the groundwater by pumping, but pumping from 
just a limited area not the series of intercepter wells. Those 
two are opposite extremes, both of them have water tables at about 
a hundred feet in depth. 
Now a third example is in Fresno County. 
CHAIRWOMAN TANNER: But that wouldn't be practical 
then, here, would it? We're talking about a thousand feet .. 
MR. BOWERMAN: Maybe not because--but maybe because we 
don't know where it is yet. We don't know whether we have to go 
to a thousand feet or. 
CHAIRWOMAN TANNER : How do you find it? 
MR. BOWERMAN: That's what I'm going to get to. 
CHAIRWOMAN TANNER: All right. 
MR. BOWERMAN: Okay, now at Edwards Air Base though 
instead of putting 120 wells in, I think we'll probably put in 
maybe a couple of dozen, mostly around recognized facilities. 
There's just hundreds of square miles of area that are part of 
the air base, but only limited portions of that have been used 
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by the Air Force. Most of it's for testing purposes for landing 
spacecraft. 
Now at Fresno, we're looking at a county owned, a county 
operated landfill which has again about a hundred foot deep water 
table underlying it into which for probably twenty or thirty years 
waste was deposited including solvents from farming and industrial 
functions, from some farming activities in which the farmers 
maintain and operate their equipment and use these solvents as 
part of their maintenance program, but also from the industrial 
community in Fresno. Now these weren't planned for disposal, 
and they weren't really deliberately bootlegged in but they got 
there and now there's a plume. At these other instances, we don't 
really get recognizable plumes because there's a blob at Edwards 
or so many sources that you have to treat them probably as the 
whole water body corning out of the .. 
ASSEMBLYMAN KONNYU: What's a plume? 
MR. BOWERMAN: All right, a plume is where you'd have a 
well-defined source of a pollutant that travels vertically down 
to reach the groundwater and then travels at the same rate as the 
groundwater in the down gradient. 
CHAIRWOMAN TANNER: The whole body? The body of. 
MR. BOWER}1AN: It's intercepted and carried along with 
the water as it's dissolved. Now in the case of these solvents, 
there's a tendency for some of that to move on down. But in most 
cases, the pollutants if they're near specific gravity water will 
just be entrained by the water just like as if you'd dumped it 
into a river on the surface. It would travel as a plume, mayhc 
that's easy to visualize. Underground it travels as a plume but 
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much more slowly. 
CHAIRWOMAN TANNER: For instance, if you have some oil 
drop into a glass of water and then--or it goes into a container 
of water, could you have water? And then that moves as a body, 
that. . . 
MR. BOWERMAN: Well in that case that's like Edwards 
where it goes down and just sort of sits there or spreads out 
slowly. But if you drop that instead of a stagnant body of water 
but into a moving body like a river or a stream, it would move 
along with the stream. Well, underground bodies of water move 
more slowly, but they move like surface bodies of water with less 
turbulence, but they entrain the pollutants and carry it out in 
a slowly diverging plume. 
Now in the case of Fresno, we have identified the limits 
of that plume. We know how far downstream it's extended; we know 
how rapidly it's diverging; we know it's source. The solution 
hasn't yet been designed because the County of Fresno is going to 
do that themselves, but their intent is to intercept that with 
we1ls and then put it back onto the landfill through rainbirds. 
Now rainbirds with their spray action acts like the air stripper 
columns that I described. It's a cheap method of doing it and I 
understand they are in negotiation with the Department of Health 
Services to see if that indeed is a useful alternative. You can 
only do it where the evaporation losses will permit you to do it; 
otherwise, you put the water right straight back down through the 
ground and it extracts more pollutants, but Fresno probably would 
be all right as a suggested alternative. 
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CHAIRWOMAN TANNER: Does that really sound like a 
good alternative? 
MR. BOWERMAN: It's the least expensive. 
CHAIRWOMAN TANNER : It's sort of like picking it up 
and throwing it back down. 
MR. BOWERMAN: But you see the TCE as it ' s sprayed 
around through the air, most of it is going to go into the air. 
Other pollutants may be unidentified dark in the salts that are 
in solution, mineral salts, won't be evaporated at all. They 
will go back down into the landfill and they would he extract~d 
if the water flows down through it. 
Now there are old dump sites, I can't even call them 
sanitary landfills, but are old dump sites in the San Gabriel 
Valley that were filled over many years. They were excavated 
down below the then existing water table for sand and gravel. 
Many of those have been filled. Now that was stopped by the 
Regional Water Quality Control Board here in Los Angeles, Mr. 
Hertel's group, but that probably wasn't effective until about 
twenty years ago. Prior to that, there were a lot of these things 
which got into these groundwaters and those are probably potentially 
identifiable sources. Now sometimes you might miss them because 
you can't drill just one well downstream and hope to be lucky 
enough to find it because it may stratify vertically as well as 
move out horizontally. But if you identify the water table, the 
way in which the water is flowing, it's like telling you which 
way the river flows and you keep gojng downstream and testing with 
monitoring wells at various levels. You can identify it with the 
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presence of this material nt a location and depth that allows 
you to draw some judgments then as to where it came from and how 
you might intercept it. 
Now production wells, which is what these gentlemen 
have been talking about this morning, are not good for monitoring. 
Generally they're perforated throughout the depth of the acquifer 
because the concept is to produce the maximum quantity for each 
well. So if you try and generate a sample that tells you where 
the concentrations are at depth from such a production well, it's 
confused by the fact it draws from the entire submerged depth of 
the well. The wells that we put in for monitoring purposes are 
terminated at specific depths. They're usually small diameter, 
not for production purposes. They may be as small as two inches 
in diameter, constructed out of polyvinyl chloride because it's 
relatively inert, and it will be packed tightly with concrete in 
the annular space above the perforations so that water won't 
seep in downward from upper acquifers. So, when you draw from a 
depth, you know precisely at what level you're intercepting the 
flow. 
CHAIRWOMAN TANNER: Is that one of the reasons? Could 
that be one of the reasons why there's such a variance in the ... ? 
MR. BOWERMAN: Yes, ma'am. 
CHAIRWOMAN TANNER: Oh, I see. 
MR. BOWERMAN: I'm confident that that could be explained 
in part by putting in wells which draw from different levels. And 
this was alluded to by some of the gentlemen this morning, that 
indeed they found that perhaps they were drawing cleaner water 
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from the greater depths. But you know at what depths are you 
drawing cleaner water and what concentrations does it exist. 
Now these are all detective procedures. You follow this pro-
cedure and do that, it may seem like an insurmountable pass be-
cause of the many square miles that we're talking about, hut 
there arc probably a limited number of locations that most l i kely 
represent 90 percent of the contribution. 
CHAIRWOMAN TANNER: If you were to find through these 
tests, pools of TCE or PCE--I mean, is it likely that you could 
find through these tests, pools of contaminants and then could 
you aspirate those? 
MR. BOWERMAN: Yes, I believe that's true and that's 
precisely what we are proposing to do at McClellan is what we 
have done at other sites and what we are proposing to do for 
some of our clients in Silicon Valley. So, I'd like to use that 
as a fourth example of how one can deal wi th these problems at 
two levels. 
The Semiconductor Industry in the Silicon Valley, the 
San Jose-Sunnyvale area, has up until a few years ago and then 
prior to that for about fifteen years, used trichloroethylene, 
PCE, and trichlorobenzene, and some other solvents, but those 
are the main so l vents that they use because in t he production of 
microcircuit chips, it's essential that they be degreased. They 
have to be very clean so they use the degreasers, very effective 
degreasers, and follow-up with rinsing with exceedingly pure water 
so that there is very little contamination possible, almost a 




etched. For this reason, TCE and to a lesser degree PCE has been 
part of their stock in trade. Now this gets into the ground in 
part through spills when they bring a truck home to the premises 
and fill from a tank truck into an underground container. It 
sometimes comes about when those underground containers fail. 
Over the years they tend to develop corrosion and they sometimes 
spill their contents into the soil. 
CHAIRWOMAN TANNER: We toured some of those plants and 
we saw those underground containers, do you recall that? 
MR. BOWERMAN: Now the newer technology will not allow 
that. Those tanks will be placed into vaults which will then be 
inspected periodically and if they tend to breach, they'll just 
dump their contents into a concrete vault from which the material 
can be safely extracted, but that's not been true over the many 
years. It's hard to predict what's going to happen when things 
are underground, but I know of one industry that very carefully 
planned one underground tank made out of stainless steel and one 
underground tank of a reenforced polyvinyl chloride, and then they 
put the wrong chemicals in the wrong tanks and they both failed. 
So you see, even your best plans for putting it underground can 
cause a rupture. In several of the cases that we're dealing with, 
the underground rupt~res have been and are continuing to be cured 
by straight excavation. 
Now in your area, sir, the groundwater tables are 
shallow. The first acquifer is generally ten to twelve feet be-
low the surface of the ground. It's not what we call a potable 
water supply. It's shallow enough that it's not grafted by the 
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large production wells, by the water supp l i ers in that area. 
They're going from ZOO to 400 to 500 feet be low the sur f ace of 
the ground. But because these solvents travel vertically, they 
need to be intercepted before they travel down to those usable 
groundwaters, and the industry is responding in part because of 
the near disaster that some industries have found themselves i n, 
and I'm sure you've read about these incidences. They're widely 
publicized up in the Bay Area, but in part stimulated by not 
wanting to be also caught in the same trap, they're actively 
going after the identified spills and they're digging that out 
at great expense. I know of one client that's been planning 
within the next couple of months to spend about three million 
dollars just to dig a hole in the ground and to haul that con-
taminated soil to a licensed site for disposal and then they have 
to fill it all back in and tap it in with clean soil. 
CHAIRWOMAN TANNER: This underground tank problem is 
something we are going to have to deal with in the Legislature, 
and I think we'll have to deal with it this year and obviously 
we're not going to be able to pass a law that's going to just 
wipe out industry or say to you, "Everything you've got going, 
you're going t o have to change instantly,'' but we would like an 
idea of what i s a reasonable way to go on this. Don't you th i nk 
so, ernie? 
ASSEMBLY~~N KONNYU: Yes, and, Sally, for your information 
s ince I represent the Silicon Valley, most of the industry and 
certainl y al of the major firms have very responsible attitudes 






to put aboveground tanks and, as you say, in a vaulted fashion 
so that any leakage can immediately be detected and not only be 
detected but kept from going into the ground and, therefore, into 
the acquifers and that attitude permeates. Now there are some 
of the smaller start-up firms who don't have the capital, I 
mean, like the small water companies. They don't have the 
capital to address that question and so they're not exactly ready 
to go with the aboveground tanks. I know that HP, Hewlett-Packard, 
said that's the way they are going to go, aboveground tanks and 
vaults, but they have the bucks and so they could he responsible 
and responsive immediately. Where the little guys sometimes 
have serious problems with that. 
CHAIRWOMAN TANNER: And we're going to have to address 
that because the little guy can contaminate as well as the big 
guy. 
ASSEMBLYMAN KONNYU: A bunch of little guys can do a 
whole lot more damage than one big guy who's half clean. 
CHAIRWOMAN TANNER: Yes, so it is a problem. 
MR. BOWERMAN: And underground tanks represent a 
potential source in the San Gabriel Valley. Theoretically now 
under the requirements of the Federal Resource Conservation 
Recovery Act of 1976, all of the audits should have been done on 
all underground structures, presumably to detect any possible 
leaks. 
CHAIRWOMAN TANNER: Who does that auditing, the Federal 
Government? 
MR. BOWERMAN: The requirements by the Federal Govern-
ment are that you self-incriminate yourself through filling out 
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the necessary forms and telling them of all the problems that 
you may have. It's hard to say to what level there has been 
compliance in those voluntary responses. There are penalties 
to be paid if you lie or if you don't respond, but some of 
these ... 
CHAIRWOMAN TANNER: And those abandoned sites are ... 
MR. BOWERMAN: And abandoned ones that have no control. 
CHAIRWOMAN TANNER: Yes. 
MR. BOWERMAN: The other control that we're working on 
in the Silicon Valley are for other than point sources of stuff 
that has to be dug out. It's similar then, the second problem 
in the Silicon Valley, it's similar to the one in the San Gabriel 
Valley to the extent that there are groundwaters in which there 
are various solvents and those then are going to have to be 
extracted by wells which are designed for the express purpose 
of creating what we call zones of depression. The cone, itself, 
around the well, creates a sump into which the water surrounding 
the well is drawn. If that water contains the pollutants, they're 
extracted then and brought to the surface. The thing is you have 
to do something with them. You can't put them into the sewer 
because the sewage authorities can't accept the level of settlement, 
so you have to treat them. Some of our clients are designing 
and having built activated carbon columns which are effective in 
cleaning that water to the level that they then don't want to 
discharge it into the storm drain or put it into the sewer; it's 
too clean for that. It becomes a usable water supply, and having 
spent all the money extracting it from the RTound, cleaning it ttp 
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with the activated carbon, they're goj.ng to be using that as a 
part of their makeup water and then there are fairly large water 
users for rinsing purposes, and I think that even though it will 
be a very expensive process, it will have some benefits. Re-
gardless of that, they're going to have to do it. 
The authorities, the State Department of Health Services, 
the Regional and State Water Quality Control Boards, are actively 
pushing for programs of correcting those many spills in Silicon 
Valley. Now the problem is a little harder to define in a huge 
area like the San Gabriel Valley, but it's only different in 
size, not in kind. One difference is that there really aren't 
the intercepting layers of clay to stop this migration vertically 
downward. The layers are, if there are clay layers, they're 
interrupted, they're not continuous. They are what we call 
lenses of clay, and they don't interrupt the vertical flow of the 
pollutant except for short distances. But that still doesn't 
mean that we shouldn't define the problem, and I think that part 
of the solution in the San Gabriel Valley will be the recognition 
by public authorities, yourselves, as a starting point perhaps. 
But I'm fully in accord with you, Mrs. Tanner, as far as involving 
the Federal Government in terms of financing, backing the cost 
of such a program. But the program ought to call, first of all, 
for an identification of where the pollutants are in the San 
Gabrlel Valley, based upon two things; one, field observations 
jn carefully selected locations for monitoring where the wells 
specifically are designed for the purpose of extracting water and 
examining it to see what the quality of the water is at that 
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location and at varying depths. These would be, in my opinion, 
placed most logically in what would be or, hopefully, determined 
to be the downstream direction from the most likely, possible 
sources in times past. 
CHAIRWOMAN TANNER: We have these wells that are really 
highly contaminated that we're aware of right now. 
MR. BOWERMAN: Yes. 
CHAIRWOMAN TANNER: You would certainly, it would 
seem to me, check that. 
MR. BOWERMAN: That's a starting point, certainly. 
You would take particularly the ones that are in the higher 
ranges and use those as the potential for revealing the sources 
of the highest concentrations. You'd attack the worse part of 
the problem first, and the ones that are marginal would be down-
stream somewhat from there. 
CHAIRWOMAN TANNER: Yes, downstream from there. 
MR. BOWERMAN: One of the things we've used very 
effectively in establishing monitoring programs for industry are 
old aerial photographs. Virtually, you have a time machine to 
go back and find out what was there and when. And from these 
you can identify things that have passed out of history. We no 
longer have evidence of them on the surface of the ground. Some 
of the old gravel pits that are not more than a few miles from 
here that were filled back twenty years ago are storage yards, 
pipe yards. 
CHAIRWOMAN TANNER: They have homes in the .. 





used for mobilehomes and trailers, and they tend to settle and 
they suffered serious damage and had to be removed. They don't 
make good home building or even trailer park sites. 
ASSEMBLYMAN KONNYU: Parks? 
MR. BOWERMAN: You can use them fine for parks. I 
developed one down when I was working for the sanitation districts 
in the south part of the county, and Palos Verdes is now the 
South Coast Botanical Garden. It's a beautiful place, but I'd 
never have recommended homes on it. Now there's a site like the 
one in West Covina though, that was separated from the ground-
water so that you could even put these spent activated carbon 
residues in a secure site and be sure that they're not going to 
get into the groundwater. As I was mentioning this morning as · 
to possible problems you might have with taking this out of the 
water and creating then a second problem which is spent activated 
carbon which has the TCE in it, that could go to a legitimate site, 
such as those up near Santa Barbara or the one in West Covina. 
Ct~IRWOMAN TANNER: Mrs. Vasos just told me that there's 
another meeting scheduled for this room at 3:30, so we're going to 
have to move along. 
MR. BOWERMAN: May I answer questions? 
AUDIENCE: I was wondering, I know that you're asking 
questions, but I'm sure that the people out here in the audience 
might have some questions. I am going to have some questions. 
CHAIRWOMAN TANNER: I though that after we hear the 
testimony, the scheduled testimony, I would call for questions 
from the audience. Will that be all right? I thought we'd go 
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through that, and then I would open the meeting up to public 
questions. 
AUDIENCE: We've got 15 minutes only, right? 
CHAIRWOMAN TANNER: No, until. 
AUDIENCE: Forty-five minutes? 
CHAIRWOMAN TANNER: Forty-five minutes. Thank you very 
much. That was very interesting. I'm sure there will be some 
questions if you can stay for a bit, can you? 
MR. BOWERMAN: Thank you for inviting me. I'll stay. 
CHAIRWOMAN TANNER: Dr. Harvey Collins will talk to us 
about possible solutions. Are you, Harvey? 
HARVEY F. COLLINS, Ph.D.: Assemblywoman Tanner, I 
enjoy your optimism. I was going to point out some problems. 
My name is Harvey Collins. I'm the Chief of the Environmental 
Health Division within the Department of Health Services. I 
would like to review with you this afternoon the bond law that 
was passed in '76 and point out some of the problems that we 
have within the State Health Department in using that law to 
cure problems such as we've heard about today in the San Gabriel 
Basin. As you know, there was a bond law that allowed $175 million 
for assistance to local water systems. On the surface one might 
think, "Well, gee, our problems are solved." However, if we 
analyze that bond law, we've found that only $15 million of it 
was allowed to be used for grants. Anytime a water purveyor was 
financially able to pay back a loan then, of course, they would 
not be allowed or legally qualified for a grant. Now in '80, 
that grant program was expandcJ with another $1S mill ion mnking 




caveat, however, in the total bond law in that there was a sunset 
provision in the grant portion that specifies that as of November 
of '82, the grant provision becomes null and void. Now, in 
addition to that, the ... 
CHAIRWOMAN TANNER: That sunset goes into effect next 
month? 
DR. COLLINS: That's right. Now in addition to that, 
as I will point out a little further later, mutual water companies 
legally do not qualify for those grant funds. So that's another 
stumbling block that we face. Let me point out a little bit of 
how we have administered that bond law. As of September 1 of 
this year, we had 205 applicants in 44 counties that had received 
funds totaling $119 million. 
CHAIRWOMAN TANNER: I bet they were probably all in 
Northern California? 
DR. COLLINS: (Laughter) 
CHAIRWOMAN TANNER: Are they? 
DR. COLLINS: Throughout the state. 
CHAIRWOMAN TANNER: I' 11 bet. 
DR. COLLINS: My staff tells me. 
ASSEMBLYMAN KONNYU: Now, now, Sally. 
DR. COLLINS: My staff tells me that they were truly 
objective, and they looked at the system strictly on whether or not 
those systems could meet the primary drinking water standards. 
CHAIRWOMAN TANNER: Those in California have been pretty 
noisy, but I'll tell you Southern California is getting noisy now. 
DR. COLLINS: I'll help you corner Gaston later, we'll 
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make him answer some very specific questions. 
CHAIRWOMAN TANNER: All right. 
DR. COLLINS: Anyway, we expect to also approve loans 
totaling about $14 million within the next few weeks. That 
leaves about $42 million that is to be committed by June of 1984. 
Now in order to qualify for a loan, a water purveyor must show 
that he or she has trouble in meeting the various drinking water 
standards that we require, both the State Health Department, as 
well as EPA. From terms of bacteriology if the water mains are 
deteriorated, they have trouble with water outages so that back 
siphonage would occur contaminating the water system, things of 
that nature. Also, though, if the water companies in this area 
were not mutually owned, then they would qualify because of the 
organic chemical pollutants that are in the groundwater. So 
we would consider that a serious enough violation to qualify for 
the grant monies provided they could legally qualify. 
Anyway, we do establish a priority list, and we 
establish that list after we have surveyed all the various water 
companies, analyzed their chemical and bacteriological records, 
their system, records of water outages, that sort of thing, and 
then develop a priority list after a public hearing. 
CHAIRWOMAN TANNER: Now I imagine that the wells in 
the San Gabriel Valley then are at the top of the priority list, 
right? 
DR. COLLINS: No, I do not believe. 
CHAIRWOMAN TANNER: Not yet? 




we'll corner Gaston on that one. They would, of course, qualify 
for a loan as we've told you, but unless they are financially 
able to pay back that loan--and the Department of Water Resources 
is, basically, the banker for this bond program. We are the 
technical consultants, the engineers that survey the systems 
and develop the priority list in concert with the Department of 
Water Resources. They in turn look at the fiscal situation of 
the water companies and ascertain whether, indeed, they are able 
to pay back that loan at the prescribed interest rate and that 
sort of thing. So the Department of Water Resources is, basically, 
the banker for that loan fund. 
CHAIRWOMAN TANNER: Then seriously if they are not able 
to pay back the loan, then they are granted the loan? Is that 
the way that. 
DR. COLLINS: It's my understanding that if they're 
not able to pay back a loan, but if they're high enough on the 
priority list and can legally qualify for a grant, then they get 
the grant instead. 
CHAIRWOMAN TANNER: But if they are mutual, they ... 
DR. COLLINS: In the case of a mutual where they can't 
qual]fy for a loan, and if they are not legally entitled to a 
grant, we're in a "Catch-22". There's nothing we can legally do, 
and that's. . . 
CHAIRWOMAN TANNER: Except if ... 
DR. COLLINS: You're stealing my thunder at the end, 
because I think it's up to the Legislature to remedy this. 
CHAIRWOMAN TANNER: Then I can put in a bill to make it ... 
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DR. COLLINS: Exactly .. . 
CHAIRWOMAN TANNER: ... possible. 
DR. COLLINS: ... And we'll be glad to consult with 
you on that . 
.CHAIRWOMAN TANNER: All right. 
ASSEMBLYMAN KONNYU: You wouldn't think of that, Sally, 
would you? 
CHAIRWOMAN TANNER: I wouldn't think of that . 
DR. COLLINS: Let me show you the seriousness of the 
entire situation with a lot of these small companies. There are 
512 unfunded applicants on our existing priority list, representing 
approximately $300 million in necessary projects and, as I said, 
we are about out of money. The next priority list we expect to 
establish in early '83 will increase that by about a hundred 
systems or about another $58 million. So it shows the dire need 
here, and it also shows that the overall outlook for these water 
systems that can't afford to pay back a loan or can't qualify 
for a grant, the outlook is, indeed, dire without a change in 
the legislation. Now it appears that out of all of these projects 
needing additional money, only about 25 percent of those have 
actually been funded thus far. So we've got about 75 percent of 
the systems out there that need help that have not yet received 
money. I can only say that in the case of the San Gabriel Valley, 
that legally our hands have been literally tied. They can't pay 
back a loan. We are not legally able to give them a grant, 
regardless of whether we would put them number one on the priority 
list. Therefore, it must fall back on the Legislature, and if 
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the Legislature does consider this, we would ask that it look 
not only at the mutual problem and the need for additional grant 
monies, but also the entire bond law legislation, and let's try 
to cure the entire problem, rather than Band-Aid treatment. I 
would argue that with the red tape that we see with EPA and in 
dealing with the federal bureaucracy, that although we might make 
an argument that the San Gabriel Valley would qualify for the 
Federal Superfund help, it might be much quicker to go the State 
Legislative route and this bond law route because that too, that 
federal system, you'd have to go on a priority list, and we might 
be way down on that priority list and two or three more years 
could go by before there's help. 
CHAIRWOMAN TANNER: I think, Dr. Collins, the way for 
the Legislature to approach it is to go both routes. 
DR. COLLINS: That would probably be well. 
CHAIRWOMAN TANNER: I think that that's the way we'll 
have to do it, too, through the Superfund, EPA, and through 
legislative means. I think that's probably--and I would hope, 
and I know that you have offered and so has John offered to help 
the consultants in putting together legislation if need be. 
DR. COLLINS: We'd be glad to, and that concludes my 
remarks, Chairwoman Tanner. I'd be glad to answer questions, if 
I can. 
CHAIRWOMAN TANNER: All right, I appreciate that, Dr. 
Co l lins. Do you have anything, Ernie? All right. 
Our final witness is Tom Bailey who will talk about 
the State's Superfund. He is the State Superfund Program Manager 
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for the Department of Health Services. Without our bill, he 
wouldn't have had that job, right? 
MR. TOM BAILEY: Well, I was looking for a job when 
this one came around. 
CHAIRWOMAN TANNER: Not that job. 
MR. BAILEY: I would have been working some place. 
Madam Chairwoman and Members of the Committee, my name is Tom 
Bailey. I'm the Chief of the Safe Clean Up and Emergency Response 
Section in the Toxic Substances Control Division. 
State Superfund, for those of you who don't know, I 
will explain it. The Carpenter-Presley-Tanner Hazardous Sub-
stance Account Act, better known as the State Superfund, was 
enacted in September 1981. It's a ten-year program. It has a 
$10 million per year cap on expenditures, and that $10 million a 
year is spread throughout a number of functions: emergency response, 
emergency response equipment, victim compensation, health effect 
studies, emergency response training at the local level. There 
is a million dollar emergency reserve account to assist agencies 
in responding to spills. There are a number of dollars that have 
been set aside for the Board of Control to administer the victim 
compensation part, for the Board of Equalization to collect the 
taxes. So we get down to in '82-'83, to about $4.6 million of 
that $10 million that has been set aside for remedial response 
contracts. I'll get into the definition of remedial response in 
a minute. The tie between the State Superfund Program and the 
Federal Superfund Program is very specific. In the state law, 
the definitions are the same, and the reference to various sections 
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of CERCLA, the Comprehensive Environmental Response and Liability 
Act, are very specific in terms of what actions can be taken 
under each, the state and the federal laws. There are two 
particular areas of response that would be appropriate, or to he 
considered, for activities where there are releases or spills of 
toxic substances. One is the emergency response, and the second 
one is remedial action. The emergency response part of the bill 
under the State Superfund, as I said, is limited to $1 million 
a year and is for the express purpose to address imminent, sub-
stantial hazards to public health and the environment. In addition 
to that, generally, when we're looking at the use of that fund, 
that million dollars, we consider any other sources of funds. 
As an example, for emergency spills on highways, CalTrans and 
CHP have a very effective, cooperative program right now. So 
our intent is not to supplant or replace that activity but to 
make this money available; specifically we're looking at off-
highway spill type of activities. 
The second part is the remedial action or remedial 
response, and that is to address specific sites that have created 
problems; hazards or risks to the public health in the environment. 
It involves under the state law a priority ranking, and under 
the federal law an even more rigorous ranking. The State of 
California reviewed what in the federal system is called the 
hazard ranking system, better known as the "mighter model" that 
was used by EPA to rank sites nationally. We found that there 
were deficiencies in application to California. Therefore, we 
modified that system and came up with our own criteria that added 
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certain elements to the toxic hazard, direct contact, and potential 
hazard areas. Came up in April of this year, on April 1st, we 
published a list of 64 sites in California that were ranked 
and were eligible candidates for Superfund. The range of costs 
for those 64 sites on the low side would be approximately $135 
million to clean all of them up. 
CHAIRWOMAN TANNER: But that's not our state's portion? 
That's the total, right? 
MR. BAILEY: That would be the total fund regardless 
of what the source of funds were, yes. In fact, the low range 
is only speculation on my part, but the high range could be as 
high as $500 million for all of this. So we're talking about 
an awful lot of money. 
The process that we have to go through now is to 
put into regulation the criterion, the selection criteria and 
priority ranking criteria. We will be publishing another list 
in January for the subsequent fiscal year activities for State 
Superfund. The initial list from the federal side was a list 
of 115 that was published in the fall of '81. There will be 
another list of 400 coming out, we have been told sometime in 
mid-October. That list of 400 will represent sites from all 
50 states and, therefore, for the present time the 23 sites that 
we have submitted to EPA as candidate sites from California will 
have to take their place in the national ranking. We don't know 
how that's going to come out yet. The present federal system 
allows for quarterly updating of the list. Therefore, sites such 
as we're talking about here, if we can identify a site and rank 
that site, can be submitted to EPA, say in the first quarter of 
- 104 -
1983, and be considered for federal ranking, and we understand 
presently that Washington EPA will consider that list to be 
updated quarterly thereafter. So at the present time, EPA's 
plan, we understand, is to publish the list of 400 this fall. 
Then they will begin to work with the states to identify the 
courses of action to be taken, and I have to explain that a 
little bit, because it is getting somewhat difficult in terms of 
what actions are going to be taken, and I will use, as an example, 
one of three sites that we have on the federal list. We have 
submitted a grant assistance application to EPA, and that's on 
the Stringfellow site in Riverside County. We submitted the grant 
application to EPA in July for $6.1 million. At the time we sub-
mitted the application, neither the regional office in San 
Francisco--or the word that we got back from EPA in Washington 
was that there wouldn't be any problem with that grant. However, 
between the time that the grant was submitted and the presentation 
was made to Washington some change in mood and approach or 
perspective was taken, in that they have decided apparently to 
pursue the enforcement mode before they commit any Federal Super-
fund dollars to sites. So at the present time ... 
CHAIRWOMAN TANNER: I don't follow that. 
MR. BAILEY: Well, both the California law and the 
federal law require that where possible responsible parties be 
identified. Our approach has been that we will identify responsible 
parties and seek cost recovery, but our first priority is public 
health protection. 
CHAIRWOMAN TANNER: Clean it up. 
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MR. BAILEY: EPA, we thought, was taking the same 
approach. It now appears that they may be taking the approach 
that the first thing we want to do is identify responsible 
parties and try to get them to volunteer to clean it up and/or 
to provide money to clean it up or fund contracts to do so. After 
all of that is researched through, then we will see if we'll 
commit Federal Superfund dollars and that's been our experience 
to date on the Stringfellow site. 
CHAIRWOMAN TANNER: That is a new approach, isn't it? 
MR. BAILEY: Yes, it is. 
CHAIRWO~~N TANNER: Because that's certainly not what 
we expected. 
MR. BAILEY: Well, we didn't expect it either. It 
appears that such an approach is going to cause significant delays. 
In the case of Stringfellow, it may mean that we have to spend 
many dollars of State Superfund monies because of the operation 
of maintenance of that site that must be maintained, regardless 
of how the federal government approaches their grant in assistance 
to us. Therefore, we are looking very hard, and our schedule was 
to meet with some of the EPA representatives; two deputy assistant 
administrators from Washington are coming out tomorrow unless t~e 
meeting is cancelled and as of today, I haven't heard. We will 
meet to talk about the Stringfellow site, to understand more about 
their philosophy behind this enforcement mode prior to committing 
the Federal Superfund dollars. Our approach at the state level is 
still the same, and that is that we want to assure that we can do 
whatever is possible to be responsible to the public and protect 
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public health. Then we will seek to find out, or in that process 
we will seek to find out who the responsible parties are. 
CHAIRWOMAN TANNER: Yes. 
MR. BAILEY: And then seek cost recovery. 
Cl~IRWOMAN TANNER: So, back to this particular problem. 
If this is a site and you can determine what the site is, then 
you can recommend that this site is one that should be considered 
by the EPA for Federal Superfund money. Is that right? 
MR. BAILEY: Yes. 
CI1AIRWOMAN TANNER: This could be done, perhaps the next 
quarter or the following quarter, depending on identification as 
a site and the process that you'd have to go through. 
MR. BAILEY: I believe, and I haven't looked at the 
date of it, but I believe from what I've heard today and what I 
have heard in my discussions with John Gaston and Ray Hertel, it 
sounds like there may he enough data to isolate areas. The plumes, 
in essence, that they were talking about, that's possible we 
could assign some kind of an aerial designation to it or locate 
it or whatever. The difficulty will be in trying to identify the 
source. That would obviously be the best course of action. If 
we could identify the source, then we would have three courses 
of action. We could take some kind of action to address the 
source. We could, also, take a course of action to address the 
plume, and that is the water that's already been contaminated 
through whatever mechanism, then the issue of the water supply to 
the residents could be addressed. So it appears that if we are 
successful in identifying the source, you could approach this 
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system in the San Gabriel Valley through basically a three-pronged 
concurrent attack. However, from the testimony submitted, it 
obviously is not going to be easy to define the source and to 
outline the areas of the plume. But that's the first step before 
we go into ranking the site and trying to get it qualified for 
either State or Federal Superfund money. 
CHAIRWOMAN TANNER: My feeling is after hearing you 
and Dr. Collins and other witnesses that all is not lost. I 
mean there is hope to clean up this mess. 
MR. BAILEY: Oh, I definitely believe so. The technology 
is certainly there. 
CHAIRWOMAN TANNER: And there are probably ways of 
financial assistance or ways that we find to go forward. 
MR. BAILEY: I believe that through both Superfund and 
the Clean Water Bond Act that there are certain accommodations 
or approaches that can be taken to at least study the problem 
until legislation can be passed or whatever course of action 
is decided upon to take care of the water supply issue. But the 
issue of the contamination could be started under Superfund in 
terms of studying, trying to identify the plume and locate the 
sites. That doesn't mean that we would be successful, but at 
least we could start that process. 
CHAIRWOMAN TANNER: Ernie, any questions? Do you have 
to leave? All right, thank you very much. 
MR. BAILEY: Thank you. 
CHAIRWOMAN TANNER: Now I am going to invite anyone who 
would like to come forward and ask questions and I'm sure that 
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the witnesses would be willing to respond. Ernie, did you? 
ERNIE GUTIERREZ: Yes I had a couple of questions. 
Can I just stand up? 
CHAIRWOMAN TANNER: You certainly may. Identify your-
self. 
MR. GUTIERREZ: Ernie Gutierrez, 11708 Cherrylee Drive, 
North El Monte. One of the questions that I have is for Frank 
Bowerman and it is, what is the recommendation that you are going 
to be making to this committee to resolve the problems that we 
have in El Monte's water problem? That's the question I have for 
you. 
MR. BOWERMAN: Should I take a microphone? 
CHAIRWOMAN TANNER: Yes, why don't you do that. 
MR. BOWERMAN: The answer is split into several parts. 
Tom was just talking about the division of problems. One of my 
recommendations would be to continue to explore the means where-
by individual water sources that are pumped from the ground and 
delivered to residences for human consumption be protected. A 
second would be to implement the program of monitoring which would 
be explored through aerial photographs and other means. The 
potential most important possible contributor over the years, 
realizing that some of these things don't exist anymore structurally 
on the surface of the ground, and the physical monitoring program 
involving reaching down into the groundwaters with wells designed 
specifically to remove and sample and analyze waters at specific 
locations and depths. The third step then would be the follow-up 
to that monitoring program which would be upon identification 
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which will determine how, by what means, and to what extent 
could those groundwaters be recovered, captured, and capsulated 
or otherwise made secure so they no longer contribute to the 
long-range problem. 
CHAIRWOMAN TANNER: Does that answer your question? 
MR. GUTIERREZ: Yes, I just have one more. I know that 
you're going to be needing a lot of support, Sally, in terms of 
just trying to identify or allowing the Legislature to help the 
so-called private-owned companies, but I think that beyond that 
we have a greater problem because it wasn't the Rurban or any 
of the other companies that created the problem. They just happen 
to have been identified as wells that were contaminated. I think 
that one of the things that I understand is that water always 
flows south. Am I right? 
MR. BOWERMAN: No, but one thing you can always be sure 
of, it always flows downstream. 
MR. GUTIERREZ: Or downstream, and eventually this water 
will be going to Norwalk and Cerritos and Long Beach or whatever, 
so we're going to be needing not only help in El Monte, but 
eventually if further down, you know, an area south of us, and 
so I really would hope that they would start helping, not just the 
mutual water companies because they are not the people that created 
the problem but the wells were identified to have these pollutants, 
but to identify those areas and start working on them. 
CHAIRWOMAN TANNER: I think that is what the Department 
is suggesting and Mr. Bailey was suggesting. We identify the 
source where we can clean up the source and the water itself and 





determine what the site is, where the site is that is the problem 
site, and that's pretty much decided, we are pretty much aware 
of that and go to work at cleaning that total site up. And 
recognizing that those few mutual companies that are having 
serious problems certainly are not at fault but they are based in 
the area where the water or the solvent is possibly sitting or 
lying in great amounts, and so this I think is what you have in 
mind, Harvey, and what Tom Bailey has in mind. 
MR. GUTIERREZ: Okay, I guess the final question that 
I have for Sally is, how can we help you here from El Monte, you 
know, to maybe make things easier for you and us in El Monte? 
CHAIRWOMAN TANNER: I think if the mutuals--if the water 
companies cooperate with, and I think they have, with the Depart-
ment of Health Services and with us and with anyone who is trying 
to resolve the problem, I think if we all work together, I think 
we will be able to resolve the problem. I feel very optimistic 
after talking with John Gaston and Harvey Collins and Torn Bailey. 
I feel that they recognize the seriousness of the problem and they 
want to do something about it. So if we all work together, I think 
that we'll be able to sort it out. I don't think two years from 
now we'll have another hearing discussing the problems of the 
polluted water. Anyone else have any questions? 
MALE VOICE FROM AUDIENCE: No questions, but I'm sure 
that our water company is 100 percent prime. 
CHAIRWOMAN TANNER: All right, thank you very much. I 
think this was an important hearing. Let me assure you what we 
do is tape the hearing and then make a transcript of it. All of 
the other committee members will have that available to them. 
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Anyone who is interested can have that available to them, and 
so we on the Committee will get started immediately working with 
Dr. Collins. 
MALE VOICE: I'm just wondering, is the water safe to 
drink now and is there any tremendous danger to continue using 
it? Isn't there a temporary solution? I agree with what has 
been attested here, but isn't there a short temporary solution 
until these other things can be resolved? Getting clear, clean 
water for all these residences in El Monte and this area. 
CHAIRWOMAN TANNER: Dr. Collins. 
DR. HARVEY COLLINS: Chairwoman Tanner, I would prefer 
to defer the question to Dr. Neutra if he's still here. I guess 
he is not. With that in mind, I can only say that there--he's 
coming in, so let's let him answer that question. There unfortu-
nately is no clear yes or no answer, it's in terms of probabilities 
and as Dr. Neutra said this morning, if we drink water with five 
parts per billion of PCE in the water, there is a probability 
that one additional person per million population would get cancer 
over a lifetime of use. Would you repeat the question? Dr. 
Neutra who is a Physician and an Epidemiologist with the Department, 
just walked in. 
MALE VOICE: All right. I just want to know, is the 
water safe to drink and is it safe even to take a bath or even 
for us to use, in other words. And isn't there a temporary solution 
until other sources that's recommended here or other solutions are 
offered, isn't there a much shorter temporary solution even getting 
bottles of water necessary to the residences in the L.A. area. 
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Isn't there a quicker solution so that we all can get good clear 
drinking water? 
DR. NEUTRA: I'll just come up and use this. 
CHAIRWOMAN TANNER: Do that. 
DR. NEUTRA: Your question has two parts to it. One 
is, isn't there a solution, and I'll turn to John Gaston or 
Harvey Collins for that aspect. I'll address only sections of 
the parts that my expertise or experience deals with and that 
is, is it safe? Would I take a bath in this water, sure. Is 
there added risk--again, I don't know whether you were here this 
morning when I was talking. We often recommend regulatory action 
or protection at levels that we think are necessary to protect 
large numbers of people exposed to low risk. It's possible and 
appropriate that we would say, "Look, something needs to be done 
about this water," and yet the people who have been exposed to it 
don't need to be panicked by the level of risk at an individual 
level. I was thinking it's almost like this--that we would try 
and protect the general public against large numbers of people 
from exposures that convey a risk that would have no impact on 
your life insurance policy. If I was going to rate any of your 
life insurance policies, I wouldn't charge you any more--you know, 
those are the guys that really think about the probability, right? 
At the individual level, the amount of added risk to you would 
not affect your life insurance policy. It should not panic you. 
On the other hand, as a policy it is not appropriate that we 
deliver water to people that have carcinogens, that given added life-
time risk upon a certain level, and the EPA has been suggesting and 
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we've been suggesting that a cut-off point be this one in a million 
added risk. It's different from the old kind of public health 
where we would say, "Look, we're going to close down this 
restaurant because Typhoid Mary is working in there," and about 
SO percent of the people who eat there are going to end up with 
typhoid and if you go in there knowing it isn't safe to go to 
that restaurant, but it's still a probability because half of 
them can get away without typhoid. But at that level, no one's 
arguing. We're down in a range here now with these cancer-causing 
agents where there is this difference between what's necessary to 
regulate and for the people to panic about and that's the best 
answer I can give you. 
CHAIRWOI'vlAN TANNER: Thank you very much. All right, I 
think that. . . 
DR. COLLINS: I might add to the last part of the 
question and then John Gaston might want to add something to that 
also. You also asked what can an individual do about it. We re-
commend bottled water, pure and simple. Now it was mentioned this 
morning that one can get these so-called individual filters. Our 
experience with those filters have not been good. One can develop 
channeling or short-circuiting through those filters and you can 
be trapped into a false sense of security in that they're really 
not doing what they are supposed to do. Also, they completely 
will become exhausted of their iron exchange capacity and if they're 
not changed, plus they can be a bed for the growth of bacterial 
organisms. So we only recommend hottled water or trc~tmcnt ~t 






want to echo that, but we do not recommend those individual filters 
because or the problems we'vc ·had. 
CHAIRWOMAN TANNER: All right, I would--before we close, 
I would like to mention that Mike Duffy from Senator Montoya's 
office was here in the audience and taking notes and getting in-
formation, as was Pete Taranto of Congressman Martinez' office, 
and I'm sure that they will be very cooperative with us in what-
ever we attempt to do. I appreciate your being here. I think 
it was a very good hearing. One more comment ... 
MALE VOICE: Could I interject one thing? 
CHAIRWOMAN TANNER: Yes, you may, Mr. Selander. 
MR. SELANDER: Indivdually carbon filters are no good. 
Individually if you want to put your water into your blender at 
home and turn it on, it aerates it. We've run that test but 
this is not acceptable as a water solution for us. 
CHAIRWOMAN TANNER: Okay. 
MR. SELANDER: So if you're worried about your water, 
put it into a blender and turn the blender on for five minutes, 
it aerates the same thing. 
CHAIRWOMAN TANNER: All right, thank you very much. The 
meeting is adjourned. Thank you. 





















THE HEALTH EFFECTS OF LOW LEVELS OF TCE AND PCE IN DRINKING WATER 
Raymond R. Neutra,M.D., Dr.P.H., Chief 
Epidemiological Studies Section 
I am Dr. Raymond Neutra, Chief of the Ep~demiologica1 Studies Section of the 
California Department of Health Services. I received my medical degree from 
McGill University and a Doctorate in Epidemiology and Statistics from Harvard 
University. Prior to joining the Department of Health Services, my principal 
experience has been in epidemiological research and teaching. I was an assis-
tant professor for four years at Harvard Medical School, for two years at the 
Universidad del Valle, Cali, Colombia, and was an associate professor for three 
years at UCLA Medical School and School of Public Health. I now serve as chief 
of the Epidemiological Studies Section which has its main · offices in the 
Laboratorjes Building in Berkeley. There are two major disciplines represented 
in our Section- Epidemiology and Toxicology. Epidemiology applies statistics 
to the natural history of disease in human populations in an attempt to explain 
which groups have the highest risk of disease and why. Toxicology studies the 
effects of toxic substances on individual animals and. humans. What I will say 
today will involve understandings gained from both disciplines. 
I have been asked to discuss the health implications of low levels of 
tetrachlorethylene, also known as perchlorethylene (PCE or "perc") and 
trichlorethylene (TCE), in San Gabriel Valley well water. This particular 
problem is similar to most regulatory descisions regarding carcinogens, and I 
. ftl 
will take the opportunity to point out when issues I discuss have general as 
well as particular significance. 
In January 1980, trichlorethylene (TCE) and tetrachlorethylene (PCE), both 
cleaning solvents and degreasing agents, were found jn a variety of well s in 
the San Gabriel Valley. Most of the wells had levels of five to fifty parts 
per billion (ppb). A few wells were in the hundreds of parts per billion 
range. 
The first question to ask is if levels like this could cause direct toxic 
da.mage to liver, kidney or brain or other tissue. The answer is no. Careful 
review of toxicological literature suggests that one would need to ingest 
anywhere from hundreds to thousands of parts per billion on a dafiy basis to 
cause_ .. ~c;ute or even ~hronic toxic effects to these organs. In fact, 
tetrachlorethylene was used in the 1920's as an anti-hookworm medicine. In 
most patients, there was no acute or chroni c tissue damage. 
The next question is whether TCE or PCE could cause cancer in humans ingesting 
these low doses. The theoretical answer is yes, it could. Both TCE and PCE 
when added to bacterial cultures cause mutation in these bacteria. Both TCE 
and PCE have caused liver cancers in mice and TCE has also caused kidney tumors 
in rats. Several studies of a few hundred to a few thousand workers exposed to 
one or both of these substances have not demonstrated a statistical increase in 
cancer, but these studies did not follow enough workers for a long enough 
period to demonstrate the kind of effect one would have expected on the basis 
of the animal studies. This is a typical dilemna for us. On the one hand, a 







- more species of animal; but, on the other .hand, sufficiently large studies have 
n·ot been done in humans to prove that the chemical causes cancer in human 
beings. In this situation, we have chosen to be prudent and limit human ex-
posure when possible. 
The third question is what level of these chemicals should we alrow/ One 
answer could be "Not even one molecule", but that approach has problems. As 
our detection techniques become ever more sensitive, we will detect ever more 
t1ny traces of these and other chemicals in our water supply and might even-
tually ban the use of most water supplies. The other approach is that of 
virtually safe or socially acceptable risk. In this approach, we calculate the 
level which. woulg produce an added lifetime risk of cancer of one in a million 
and restrict the use of water which exceeds that level. Studies suggest that 
the general public is ready to voluntarily assume high ris.ks from mountain 
-
climbing, motorcycle riding, smoking·, fatty foods and the like, but they will 
not accept involuntarily imposed risks from the outside of much more than one 
in a million. It is on this basis that the one-in-a-million lifetime risk 
1 evel has been chosen by the Environmental Protection Agency and by the 
Department of Health Services. 
In the case of TCE and PCE, the EPA and the National Academy of Science ex-
trapolated downward from the animal ·cancer dose-response experiments and 
calculated a suggested no adverse response revel (SNARL) of 4 ppb for PCE and 5 
ppb for TCE. These are the action levels adopted by the Department of Health 
Services until such time as there is formal regulatory action. 
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The fourth question is "If it is bad enough to regulate, how worried should an 
individual be who has been exposed to these levels?" This is another typical 
question we ·face. For regulatory purposes, we take action to prevent added 
lifetime risks of one in a million. We do not wait for "bodies in the streets" 
to appear. But that means we often tak.e action at levels of risk which are far 
below those which worry most people. For example, one chest X-ray conveys a 
lifetime added risk of cancer of 10 per million. Most people would not worry 
about that. It is not the purpose of the State Health Department to advise 
individuals on what should or should not worry them. That is a personal 
decision. I suppose the best we can do in regard to the fourth question is to 
provide as much factual information as possible. My own answer to it, as an 
individual, would be that PCE and TCE levels in these well waters warrant 
regulatory control because exceeding these levels could cause unacceptably high 
numbers of cancers in a large population. There is no need for panic as we 


















THOMAS M. STETSON 
October 7, 1982 
My name is Thomas M. Stetson. I am consulting engineer to 
the Upper ·san Gabriel Valley Municipal Water District, the San Gabriel 
Valley Municipal Water District, and the Main San Gabriel Basin 
Watermaster. Collectively the two districts and the Watermaster 
manage the overall water resources of the Main San Gabriel Basin. 
This management program is the result of more than 20 yea~s 
of intensive study of the basin and the result of two court actions. 
The first court action1 was filed in May 1959 and resulted in the 
division of the natural water supplies of the San Gabriel River system 
at Whittier Narrows, which is the lower boundary of the Main San 
Gabriel Basin and the upper boundary of what we call the Lower Area, 
which is comprised of the Central and West Coast Basin areas of the 
the Los Angeles Coastal plain. 
As a result of that litigation, the Main San Gabriel Basin 
has certain responsibilities for supplying usable water of the San 
. Gabriel River system to the Lower Area. I will not go into the 
details of that operation, but it is an operation that is under a 
1. City of Long Beach, et al, v. San Gabriel Valley Water Company, 
et al, Case No. 722647, Los Angeles County. 
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court-appointed Watermaster which renders annual reports and accounts 
for the deliveries of usable water to the Lower Area and the make-up 
of any deficiences in that supply which are the responsibility of the 
Main San Gabriel Basin. 
The second adjudication2 was initiated in 1968 resulting in a 
Judgment entered in January 1973 which created the Main San Gabriel 
Basin Watermaster service. That action adjudicated .the rights to 
produce water from the Main San Gabriel Basin and its relevant 
watershed and placed the basin under the administration of a 
court-appointed nine-member Watermaster. 
The two Municip~l Water Districts and the Watermaster . sponsor 
an Area Agency Water Quality Monitoring Plan and file reports annually 
with the State Department of Health Services as required under Title 
22 of the California Administrative Code. 
Historically, the basin has had two significant water quality 
problems. In the easterly portion of the basin there are areas of 
high nitrates in the groundwater. We have been attempting to 
alleviate this · problem through the spreading of additional imported 
water in that area. It is an on-going project of the basin interest. 
The other water quality problem is the concentration of 
trichlorethlene (TCE) in certain wells in the basin which was 
discovered during the winter of 1979-80. About 15 wells hav~ been 
2. Upper San Gabriel valley Municipal Water District v. City of 
Alhambra, et al Case No. 924128, Los Angeles County. 
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shut down due to high concentrations of TCE. We have been monitoring 
the TCE concentrations in the basin for the past three years in 
connection with the Area Agency Water Quality Monitoring Plan. 
Water production from the Main San Gabriel Basin over the 
past 5 years has averaged about 220,000 acre-feet per year. Imported 
water deliveries to supplement the native supply has averaged about 
34,000 acre-feet per year over that same 5-year period. Thus, it is 
obvious that the protection of the quality of our local water supplies 
is of the utmost importance. 
There is in excess of 8 million acre-feet of fresh water in 
the groundwater basin. We operate the basin over an average depth of 
about 100 feet of saturated thickness. This represents about 800,000 
acre-feet, or about 10 percent, of the total fresh water in storage. 
The dewatered storage capacity is utilized to store imported water and 
to store local runoff. In wet years we capture and refill storage 
with runoff from the mountains and we have developed a very efficient 
program for conserving this local runoff. 
There are about one-million people residing in San Gabriel 
Valley, of which about 900,000 are within the Main San Gabriel Basin. 
There are about 75 producers in the basin, of which 43 are water 
purveyors i 17 publicly-owned, 9 investor-owned and 17 mutual water 
companies. There are currently 292 active wells, of which 30 have 
some TCE problem, and there are about 15 wells which have been shut 
down because of high TCE concentrations. 
We have considered the cost of replacing wells with TCE 
problems with much deeper wells. Such wells would cost about $200,000 
each, but the TCE contamination would still be in the basin. 
-3-
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We have also considered serving imported water directly to 
the areas served by the TCE wells but this would involve a capital 
cost of about $13 million. In addition, the purveyor would have to 
pay the cost of the imported water at a current rate of $140 per 
acre-foot. This compares to a cost of producing water from existing 
wells at about $25 to $40 per acre-foot. And again, with increased 
deliveries of imported water we would still have the TCE contamination 
in the basis. 
We feel that substantial funding is necessary to clean up the 
TCE problem and that simultaneously a comprehensive and intensive 
study should be made of the basin to attempt to determine the 
principal sources of TCE, the most efficient and economical means of 
ridding the basin of TCE and possibly a review of existing laws and 
regulations to see that similar problems do not reoccur. The results 
of such a study and clean-up program may be of great value to other 














Safe Drinking Wnt.er Pond Law of 1976 
by 
Harvey F. Collins, Ph.D., Deputy Director 
Environmental Health Division 
Department of Health Services 
In June of 1976, the voters approved !:! $175,000,000 bond issue that provided 
for financial assistance to local water systems. This assistance provided 
funds for water system improvements necessary to bring the water systems to 
minimum safe drinking water standards. Political subdivisions of the State, 
mutual and investor-owned water systems are eligible to apply for long-term, 
low-interest loans up to a maximum of $1,500,000. The bond issue provided for 
$15,000,000 in grants to political subdivisions subject to legislative 
authorization. 
On June 30, 1978, the Legislature authorized the use of the $15 million for a 
grant program under the Safe Drinking Water Bond Law of 1976. Under this bill, 
grants are made upon approval of the Legislature after receipt of a report on 
the application by the Department of Water Resources (I:WR). Grants up to 
$400,000 are permitted only for that portion of the costs which DWR determines 
the applicant is not capable of repaying. 
The State's Electorate authorized an additional $15 million to be put into the 
Safe Drinking Water Bond Act "Grant Fund". Emphasis for this additional grant 
money was for the correction of groundwater contamination, such as, nitrate, 
DBCP, TCE, 8rsenic, and radiation. 
).l.7 
The grant program has a sunset provision of November Ll, 19P.2. The L'epartment . . 
of Health Services and DWR are in the process of committing the remaining grant 
funds. 
As of September 1, 1982, 205 applicants located in ~LI counties, have received 
funds totaling $119,000,000. Applications for an additional $1LI,OOO,OOO are 
expected to be approved in the next few weeks. The remaining $42, 000,000 
should be committed by June 1984. 
To be eligible for funding, each water supplier is required to be on the 
priority list before its application can be considered. The priority list is 
established annually by the State Department of Health Services and is based on 
health needs. The existing list was adopted after a public hearing on March 
31, 1982. It has 717 applicants located in 56 counties. Of the 717 applicants 
on the priority list, 205 have received funds. The 512 unfunded applicants on 
the existing list repr.esent approximately $300,000,000 in necessary projects. 
It is estimated that the next priority list (to be created in early 1983) will 
increase the priority list . by about 100 systems or about $58,000,000. 
Applications can be expected to increase in the next few years due to the 
reduced federal funding for water system improvement, the poor outlook for 
local water system bond .issues and the incre2sing n~ed to correct water system 
deficiencies. 
The need for additional funding is apparent. O"lly ?5% of those projects on the 
1982 priority list with the highest water quality needs have been funded at 
this time. 
. . ,.. 
Safe I:'rinking \\later Bond Law of 1976 grant funds can not be used by mutual 
water companies in the San Gabriel Valley Basin for the correction of grout1d 
water quality problems becc:luse mutual water companies are not eligible for 
grant funds under the existing Bond Law. Even if legislation was passed to 
allow ·mutuals to receive grants, there would be no grant funds available 
because the grant funds are in the process of being fully cormnitted and the 
grant provisions expire in November 1982. 
The State would like to assist mutual water companies in obtaining the 
necessary improvements by offering assistance in obtaining loan funcs that are 
still available through the Bond Law. 01e problem that I foresee is that a 
number of mutual water companies may be unable to financially qualify for a 
loan because of the high cost of the improvements. 
The Bond Law is coming to a close and the Legislature may want to consider, 
in any new Bond Law legislation, the provision of allowing mutual water 











TREND OF INCREASING CONTAMINATION IN 
VALLEY COUNTY WATER DISTRICT WELLS 
Volatile organic contamination of water produced from the Ma in San Gabriel River 
Groundwater Bas i n was first discovered during the winter of 1979-80. Water from 
five of the Valley County Water District's nine producing ~-Jells showed levels of 
contamif'1ation ranging from less than 5 to over 600 micrograms per liter. There 
has been an alarming increase in contamination levels since the time of discovery. 
The following is a tabulation of TCE concentrations in water produced from the 
Dis~rict'~ f~ur most severely contaminated wells: 
TCE CONCENTRATION* 
WELL SUMMER 198o 
MORADA . 430. 
LANTE 8.5 
ARROW 1.2 
BIG DALTON 13. 













It should be noted that TCE is not the only volatile organic contaminate to be 
found in these wells. Attached is a report on purgeable volatile organics found 
in a sample of water taken from the Morada well on October 12, 1981 
All of the above wells have been taken out of service which has resulted in a 
significant economic loss to the District. 
October 4, 1982 
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ENvm.ONMENT AL RESEARCH LABORATORY (ERL) 
a division of James M. Montgomery, Consulting Engineers, Inc. 
555 East Walnut Street, Pasadena, California 91101 
(213) 796-9141/(213) 681-4255 Telex: 67-5420 
Report of Analysis by GC/MS for 
PURGEABLE VOLA'IU.E ORGANICS 
Client: Valley Co. Water District Job/P.O. No.: 
Sample Description: Morada Well 
Laboratory No.: BA9737 
Sampling Date: October 12, 1981 
Date Received: October 12, 1981 
Date Analyzed: October 14, 1981 
Priority Pollutant Purgeable Volatile Organics Detected: 
437 




























NQ: Not Quantifiable; detectable but below minimum quantification limits 
NA: Not Analyzed 
( ): Parentheses indicate tentative number only. 
Page 1 of 3 
Submitted by ---"--~f4L~:....,L-flf#:~- Date November 17, 1981 
L5/da 
JSO 
Cbeckedby  Date /IJM> (~ ;qJ1 
.. ..._....... 
I ~ J. 
' ' J 
ENVIRONMENTAL RESEARCH LABORATORY (ERL) 
Samp~e Description: 
Laboratory No.: 
Report of Aualysis by GC/MS for 




Other Purgeable Volatile Organics Detected: 
COIXlpound Concentration (micrograms/liter) 
1, 1-Difluoroethane (3.3) 
Dichlorodifluorom ethane 1 Z 
1, Z-Dichloro-1, 1, Z, Z-Tetrafluoroethane ( 11) 
Oxybismethane (?..4) 
Chlorofluorom ethane ( 11) 
Dichlorofluoromethane (2.30) 
TrichlQrofluoromethane (ZO) 
1, 1-0xybisethane (11) 
1, 1,3-Trimethylcyclohexane (?..3) 
1,1- (M ethylenebis(oxy))bisbut ane (8. 7) 
ND: Not Detected 
NQ: Not Quantifiable; detectable but below minimum quantification limits 
NA: Not Analyzed 
( ): Parentheses indicate tentative number only 
Page 2 of 3 
Submitted by -¥-&M~~~~·~~~,- Date November 17, 1981 
LS/da Checkedby ~ Jtw.. /( !<ftf/ , Date 
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ENvmONMENTAL RESEARCH LABORATORY (ERL) 
Report of Analysis by GC/MS for 
PURGEABLE VOLATILE ORGANICS 
(continued) 




Compound Vg/1) 'it Compound 
1V Acrolein 0.1 ERL1 Acetone 
zv Acrylonitrile 0.1 ERL2 Methylethylketone 
3V Benzene 0.1 ERL3 Tetrahydrofur an 
4V Bis(chlorom ethyl) ERL4 trans-1,3-
ether D* Dichloropropene 









5V Bromofonn 0.1 ERL5 cis-1,3-Dichloropropene 0.1 
6V Carbon tetrachloride 0.1 ERL6 m,p-Xy1ene 0.1 
7V Chl oro benzene 0.1 ERL7 o-Xylene 0.1 
8V Chlorodi brom om ethane 0.1 ERL8 Propyl benzene . 0.1 
9V Chloroethane 0.1 ERL9 p-Chlorotoluene 0.1 
10V 2-Ghloroethyl vinyl ERL10 Styrene 0.1 
ether 0.1 ERLll m-Dichlorobenzene 0.1 
llV Chloroform 0.1 ERL12 o-Diehl oro benzene 0.1 
12V Dichlorobrom om ethane 0.1 ERL13 p-Dichlorobenzene 0.1 
13V Dichlorodifluoro- ERL14 1,2-Dibromo-3-
methane 0.1 chloropropane 0.1 
14V 1, 1-Dichloroethane 0.1 ERL15 Hexachloroethane 0.1 
15V 1, 2-Dichloroethane 0.1 ERL16 Tri chloro benzene 0.1 
16V 1, 1-Dichloroethy1ene 0.1 ERL17 Naphthalene 0.1 
17V 1,2-Dichloropropane 0.1 ERL18 Hexachlorobut adiene 0.1 
18V 1, 2-Dichloropropy1ene 0.1 ERL19 Chloronaphthalene 0.1 
19V Ethyl benzene 0.1 
20V Methyl bromide 0.1 
21V Methyl chloride 0.1 
22V Methylene chloride 0.1 
23V 1, 1, 2, 2-Tetrachloro-
ethane 0.1 
24V Tetrachloroethylene 0.1 
25V Toluene 0.1 
26V 1,2-trans-
Dichloroethylene 0.1 
27V 1, 1, !-Trichloroethane 0.1 
28V 1, 1, 2-Trichloroethane 0.1 
29V Trichloroethylene 0.1 
30V Tric¥orofluoro-
me\hane 0.1 
31V Vinyi~hloride 0.1 
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